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A "2-IN-1" RECORDER= 


@ Has 2 separate electronically-amplified meas- 
uring circuits in 1 standard Speedomax case. 


@ Circuits can be supplied to work with thermo- 
couples, Thermohms, strain gages, tachometers, 
thermal converters, pH cells, or most other 
types of primary elements. 


@ Ranges—aony standard Speedomax ranges. 
Same for both pens, or each may be different. 


@ Pens operate “overlapping” or “side-by-side”. 
@ Plugs into standard a-c power outlet. 
@ Saves costly panel space... 2 instruments in 1. 


ANOTHER LEN HELPER — 
THE NEW X-Y RECORDER 


Ideal for plotting X vs Y 
automatically, this re- 
corder draws a continu- 
ous, accurate curve 
showing the relationship 
between any 2 variables 
brought to the instrument 
as d-c signals. X corre- 
sponds to horizontal pen 
travel; Y to variable, up- 
and-down movement of 
the chart. 


Jri. Ad EM9(1) 


on one chart... 
simultaneously 


CURRENT 


Wherever you want to plot two functions against time, we 
suggest you investigate the new- “2-in-1" Speedomax X-X 
Recorder. This automatic assistant may well be able to free you 
from tedious compilation and point-by-point plotting of data... 
giving you extra hours of lab time. 


But Speedomax is much more than just a time-saver. Because 
it records both X functions simultaneously as continuous curves, 
you see many of the swift changes which might otherwise be 
overlooked. And you see these changes in great detail, for the 
instrument chart is nearly ten inches wide. 


High-speed electronic recording assures accurate reproduction 
of fast-changing variables. The X axis recording pens whip from 
one end of the scale to the other in only 3, 2, or even 1 second... 
as your application demands. Chart speed, the Y or time axis, 
can be selected in the range of 1” to 1800” per hour. 


If you have a particular job in mind, we'll be glad to discuss 
primary elements, ranges, circuits, and pen arrangement to fit it. 
Simply get in touch with our nearest office . . . or write us at 
4926 Stenton Ave., Philadelphia 44, Pa. 


MEASURING INSTRUMENTS TELEMETERS AUTOMATIC CONTROLS . HEAT-TREATING FURNACES 


LEEDS & NORTHRUP CO. 
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Gloating just a little bit.... 


And why not? After 215,000,000 years he’s still listed in 
**Who’s Who.”’ 


Ophiacodon was no great shakes at improving the strain 
or anything like that." 


Still, he is quite representative of primitive Permian rep- 
tiles. As such, he justly earns his niche in ‘‘ Who’s Who 
Among the Vertebrates.”’ 


‘“Who’s Who Among the Vertebrates’’ is Chapter ITI in 
Dr. Alfred Romer’s most recent book, The Vertebrate Body. 
This text, too, is representative—representative of the 
very finest in teaching instruments. The author’s great 
scholarship, pedagogic know-how, and charming style of 
writing make his book a thing of satisfaction to professors 
and students equally. 


By Atrrep 8S. Romer, Alexander Agassiz Professor of Zoology and Director, 
Museum of Comparative Zoology, Harvard University. 643 pages with 363 
illustrations. $5.50. 


? Although he may have been connected in some small way with 
the invention of the amniote egg. 


W. B. SAUNDERS COMPANY 


West Washington Square Philadelphia 5 
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“Well organized, well 
adapted to the teaching 
of a complete course in 
comparative anatomy.” 


= 


“A well planned 
laboratory aid.” 


COMPARATIVE ANATOMY 
LABORATORY MANUAL 


by Lloyd R. Gribble, Ph.D. 
WEST VIRGINIA UNIVERSITY 


Contains more information than 
most lab manuals. Written with the 
student’s needs in mind, this guide 
contains clear, direct and concise de- 
scriptive material and directions. The 
inclusion of well-selected and pre- 
cisely drawn unlabelled drawings 
permit the student to spend most of 
his time dissecting and studying the 
specimens rather than in time-con- 
suming drawing details. 


Especially valuable is the section 
on the anomalies and variations in 
the cat, which is base? on 18 years 
of observation by the author. This 
section has been called “a distinct 
contribution to the laboratory study 
of the cat.” 


41 Plates—231 Pages—$3.00 


Send For Your Examination Copies Today! 
In Canada—Write—105 Bond St., Toronto 2 


the 
Blakiston Company 


1012 WALNUT STREET, 
PHILADELPHIA 5, PA. 


THE CHORDATES 
by Herbert W. Rand, Ph.D. 


FELLOW OF THE AMERICAN ACADEMY OF ARTS AND SCIENCES 


Teachers using this new text find that it presents an unusually 
comprehensive and well-balanced treatment of the chordates as 
living wholes. In addition to this complete coverage, it serves as 
an excellent and reliable source of collateral reading and refer- 
ence study. 


Part I discusses the basic structures common to all verte- 
brates. Part II contains material on comparative anatomy—its 
history, aim, and method. Part III describes and compares the 
major structural adaptations and interprets these modifications 
functionally. It also classifies the chordates in accordance with 
the principles explained in Part I. 

In addition, the excellent illustrations—extremely helpful in 
making direct visual comparisons—the subject index, and the 
bold-face technical terms defined when used are extremely 
popular features. 


609 Illustrations—862 Pages—$6.00 


Superficial lateral trunk-muscles in an amphibian, a 
reptile, and a mammal. From Rand’s “The Chordates”. 


Science, Vol. 113 
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Earth Sciences 


The meteorological data collected near the Marshall 
Islands during Operation Crossroads in 1946 led Pro- 
fessor Palmer and his co-workers to hope that changes 
in atmospheric motion and composition which usually 
go undetected in the sparse observing network nor- 
mally maintained in the tropies could be analyzed, 
described, and understood. These hopes’ are being 
justified. It has been shown that the conventional 
ideas of atmospheric circulation in the subequatorial 
zone are unrealistic. The equatorial cireulation is 
dominated by a broad easterly current overlapping 
the surface low-pressure trough, and this current is 
the vehicle of a long train of atmospheric waves mov- 
ing westward, which extend over the breadth of the 
tropical Pacific Ocean and grow in amplitude until 
they finally break into vortices that stagnate season- 
ally over Australia or southeastern Asia to form a 
“monsoon low.” A certain small proportion of these 
vortices intensify rapidly and become typhoons. Un- 
derstanding of basic atmospheric processes, obtained 
through intensive study of abundant observational 
data applying to selected time sequences, may well 
lead to improvements in techniques of weather pre- 
diction in other regions. 


During the past two years observations of the peri- 
odie tidal fluctuations of gravity, throughout periods 
of several weeks to several months, have been made at 
UCLA, Pasadena, Honolulu, Attu, and Lake Tahoe. 
In the Los Angeles area, a major feature of the earth’s 
response is a phase lag of about 80 minutes. The am- 
plitude of the gravity fluctuations is about 132 per 
cent of that theoretically expected on a rigid earth— 
a result in general accord with observations of others. 
An interesting regional difference in the earth tides is 
found in the failure of the Honolulu results to exhibit 
the simple correlation with the primary excitation 


Gladys M. Keener 
Executive Editor 


AAAS EDITORIAL BOARD 
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forces, clearly revealed at the Southern California 
stations. Regional variations in the earth’s response 
to the tide-producing forces will be investigated. 


The plastic behavior of marble under high confining 
pressures has been known through laboratory studies 
for about fifty years. Quantitative explanations of the 
processes that accompany and permit large strains in 
solids have, however, been unsatisfactory or lacking. 
Recent work by Griggs, Turner, and Handin furnishes 
an understanding of the major processes involved in 
the deformation of Yule marble. Literally, the defor- 
mations may be both seen and understood, since the 
petrographic microscope, and the transparency of thin 
sections of marble, are essential features in the suc- 
cess of the study. Microscopie observations of the 
statistics of the orientations of the calcite crystals 
composing the marble aggregate, first in the natural 
state, and then after deformation by known stresses, 
furnished the detailed evidence which required expla- 
nation. Two major processes contribute to the yielding 
of an individual erystal in the aggregate—erystallo- 
graphic “twinning” on the susceptible {0112} plane, 
and translation on this same plane. Analytic treatment 
of these processes has resulted in correlation of the 
anisotropic plasticity of the aggregate (as experi- 
mentally observed under compression and extension 
in the test laboratory) and its initial statistical erystal 
orientation. Increased temperature and the addition 
of water reduce the strength of marble markedly with- 
out apparently altering the mechanism of deforma- 
tion. This program, designed to further understanding 
of deformation in the earth’s crust, is also adding to 
knowledge of the plastic behavior of crystalline solids 
in general. 

Louis B. SLICHTER 
Institute of Geophysics 
University of California 
Los Angeles 
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New Texts for Study and Reference 
COLLEGE ZOOLOGY 


Sixth Edition 


One of the leading general zoology texts for 40 years, this 
book has been revised and rewritten to include the latest discoveries 
in zoology, as well as the suggestions of outstanding specialists in the 
field. 300 magnificent new illustrations have been added in this 
edition. To be published in April 


Evolution Emerging 
Volume | & Volume I! 


This monumental work sets forth the epic of evolution from 
the evidence distilled from the author’s 50 years of study, investiga- 
tion, and teaching in the American Museum of Natural History and 
Columbia University and his field studies in remote regions of the 
world. Vol. J: the text; Vol. I]: the illustrations. To be published in 
March 


FOUNDATIONS OF BIOLOGY 
Seventh Edition 


Dr. Woodruff’s well-known basic text for courses in general 
biology has been revised and edited by Dr. Baitsell, outstanding 
teacher, author, and editor. This edition includes new illustrations 
and important new material, particularly in the chapters concerned 
with vertebrate structure and function. To be published in April 


GENETICS IN. THE 
20th CENTURY 


This book is a collection of the papers presented at the 
Jubilee Meeting of the Genetics Society of America in September 
1950. The papers were prepared for the meeting by leading authori- 
ties in the field of genetic research. To be published in April 


THE MACMILLAN COMPANY 


60 FIFTH AVENUE, NEW YORK 11, NEW YORK 
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cendable as tne morning mail... 


There they are, waiting for you each morning . . . all yesterday's tissues 
automatically processed overnight by your own selected technique. 
Dependable, day-in, day-out schedule ...and normal routine in 
Autotechnicon-equipped laboratories the world over. Autotechnicon is 
versatile . . . it fixes, dehydrates, washes, infiltrates, stains . . . delivers 
beautifully finished tissues of superb diagnostic potential . . . with the plus 
factors of economies in time, labor, materials. A brochure describing 
Autotechnicon’is available. May we send it? 


THE TECHNICON -_ COMPANY 
215 EAST 149th STREET NEW YORK 51, N.Y, 
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F, R. ELLENBERGER 

Air Conditioning Department 

Heat Pump: The trend toward complete year- 
round air conditioning of residences as well as 
larger buildings has focused increased attention 
on the heat pump. Since 1932, when the 
residential heat pump was first being in- 
vestigated in this country, 750 heat pumps 
have been installed in the United States; 60 
per cent of the installations are in residences 
and 40 per cent are commercial. Heat pumps 
are 7 being installed at the rate of 
approximately ten per week. .. . 

he functions of year-round air conditioning 
provided by heat yor include heating in 
winter, cooling and drying in summer, air 
filtering, doalintion, and ventilation. These 
functions are accomplished electrically, under 
automatic control, without combustion, and 
without fuel in the ordinary sense. 

The basic principle is the same as is used in a 
common chitdesliy operated refrigerator. A 
simple illustration of its operation can be 
obtained by imagining that a refrigerator with 
its door removed is placed against an o 
window. Then heat removed from the outdoor 
air by the refrigerator evaporator is dissipated 
from the condenser into the house. For cooling, 
the refrigerator could be placed outside the 
house against the same open window. Then 
heat removed by the evaporator would be 
pumped outdoors. Of course the domestic 
refrigerator is not om fw for this applica- 
tion; its capacity would be much too small, 
and its operating economy for this type of 
operation would be low. . . . 

Although it is still early to obtain a clear- 
cut picture of what the future holds for the 
heat pump, it appears to be entering a period 
of rapid growth, and heat pumps for year- 
round air conditioning in homes and other 
buildings will be appearing in greatly increas- 
ing numbers. . . . 

t is sometimes refreshing, even if premature, 
to exercise the imagination by looking further 
into the future. In one conception of a “dream” 
version heat pump, the heat pump is combined 
with some of the multitudinous equipment 
which our living standards demand in a single 
factory-produced package. Such a unit would 
serve as a complete utility core for the house 
and would provide a source of hot and cold 
water, conditioned air the year round, and 


heating and cooling for the associated appli- 


ELECTRIC People Are Saying 


ances. Heat that is pumped from the freezin 
and cold storage compartments would be use 
to help heat the air and domestic water. Heat 
that is otherwise wasted in the kitchen exhaust 
and for evaporating moisture in clothes drying 
could be largely recovered. The heat pump, 
thereby, may serve some day as the central 
unit of the all-electric home. 


General Electric Review 
December, 1950 
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Electronics Department 


Evectronic Umpire: The electronic umpire 
arose out of a definite need for a device to 
assist pitchers and batters in learning control 
and judgment. Other devices were in use or 
had been tried out for such purposes, but they 
either interfered with a batter’s swing or were 
bulky and not easily transportable. 

In addition to being able to call strikes, it 
was thought desirable to add speed measure- 
ment to the device, thus permitting a reason- 
ably accurate appraisal of a pitcher’s ability in 
terms of speed and control. 

The electronic umpire is a portable two-unit 
device which can be set up in a matter of 
minutes anywhere where there is an a-c supply 
available. One unit is placed on the ground and 
carries a simulation of the home plate. Alter- 
natively, it may be set flush with the surface of 
the ground. The other unit may be located 
anywhere within a radius of 25 feet from the 
= unit and provides an indication when a 

all has passed through the strike zone, and 
an indication of its speed. 

No lights or equipment other than the two 
units described are required. The strike zone 
is adjustable to suit batters ranging in height 
from five feet one inch to six feet five re 
and speed in excess of 50 feet per second may 
be measured to an accuracy of 5 per cent. 


National Electronics Conference 
Chicago, Illinois 
September 25, 1950 


You can put your confidence in 
GENERAL @@ ELECTRIC 
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‘ Microscope experts in the 
‘ Leitz Service Department, 
« New York, N. Y. 
of 
“ No other microscopes made anywhere stand hard usage 
a and passing years better than Leitz instruments. Even so, 
d there may be times when damage and wear put your Leitz 
‘0 microscope in need of expert attention. PROMPT, EXPERT SERVICE ON 
- It's good to know that whenever your microscope does @ Rack and pinion adjustment 
es need repairs or reconditioning, you can rely on the skill and eee pe me a 
‘arfocalizi objecti 
'Y experience of technicians schooled in the Leitz traditions of gy ie 
@ Inspection and cleaning 
ce craftsmanship. Manning the completely equipped and stocked Resi 
is Leitz Service Department in our New York plant, they stand @ sepuive on afl model Leitz 
00 ready to assist you whenever the need arises. Microscopes. 
, For information, write Dept. SC 


E. LEITZ, Inc., 304 Hudson Street, New York 13, N. Y. 


- LEITZ MICROSCOPES +* SCIENTIFIC INSTRUMENTS © BINOCULARS 
LEICA CAMERAS AND ACCESSORIES 
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D 
ELECTRON MULTIPLIER 
PHOTOMETER 


Enables critical measurements which generally can- 
not be accomplished with ordinary photometers. 
Designed for measurements at very low light levels. 
The detecting unit is comprised of a photomultiplier 
tube of exceptionally high amplification and _ re- 
gional response. The control unit consists of a stable 
battery power supply enabling a wide range of sensi- 
tivity selection, linear response and dark current 
balance. Arranged for easy attachment to various 
instruments. 


BULLETIN #804 
ON REQUEST 


PRECISION OPTICS, ELECTRONIC 
AND SCIENTIFIC INSTRUMENTS 


FARRAND OPTICAL CO., inc. 


BRONX BLVD. and EAST 238th STREET - NEW YORK 70, N. Y. 


FS MULTI-LAYER 
INTERFERENCE FILMS 


Dichroic G Achromatic Beam Splitters 


Chromatic Spectral 
Selection Effect; a 
certain portion of the 
spectrum is reflected, 
> the remainder trans- 
mitted. 


BLUE RAYS 


YELLOW RAYS 


Achromatic Spectral Selection Effect; the incident light is 
split into two beams, one reflected, one transmitted, each 
a retaining the spectral properties of the original inci- 
lent be: 

Tiehendeilen or reflection peaks as high as 85 to 90% 
but the spectral bands are relatively broad. 

Submit your problems and ask for bulletin MI-318 
giving graphs of standard types now available. 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 


Publications Received 


Report on a Collection of Birds from Guerrero, Mexico. 
Emmet R. Blake. Vol. 31, No. 39. Nov. 1950. 25¢; Re- 
port on a Collection of Birds from Oaxaca, Mexico. 
Emmet R. Blake. Vol. 31, No. 40. Chicago Natural His- 
tory Museum. Nov. 1950. 25¢. 


Communications Metallurgy. Earle E. Schumacher. Vol. 
ye Part 1. 1950; The Solubility Relationships in the 
i Sodi and Aluminium-Silicon-Sodium 
Pr C. E. Ransley and H. Neufeld. Vol. 78, 
Pt. 1. 1950; “White Rust” Formation on Zinc. P. T. 
Gilbert and S, E. Hadden. Vol. 78, Pt. 1. 1950; Roll- 
ing and Mechanical Properties of Magnesium Alloy 
Sheet Containing 0-9.5% Aluminium. A. E. L. Tate. 
Vol. 78. Pt. 1. 1950; The Surface Condition of Polished 
Aluminium, with a Note on the Effect of Surface 
Scratches. Professor E. A. Owen and Y. H. Liu. Vol. 
78, Pt, 1. 1950; Cast Structures in Superpure and 
Commercially Pure Aluminium. V. Kondie and D. 
Shutt. Vol. 78, Pt. 1. 1950; The Uranium-Iron System. 
J. D. Grogan. Vol. 77, Pt. 6. 1950; On the Phases Oc- . 
curring in Alloys of Aluminium with Copper, Mag- 
nesium, Manganese, Iron, and Silicon. Gista Phrag- 
mén. Vol. 77, Pt. 6. 1950; The Constitution of Ura- 
nium-Molybdenum Alloys. P. C. L. Pfeil. Vol. 77, Pt. 
6. 1950; Lattice Parameters of Binary Nickel-Cobalt 
Alloys. A. Taylor. Vol. 77, Pt. 6. 1950; and Deforma- 
tion Texture of Drawn Face-Centred Cubic Metal 
Wires. Walter R. Hibbard. Vol. 77, Pt. 6. The Institute 
of Metals, London. 1950. 


Descriptive Color Names Dictionary. Helen D. Taylor, 
Lucille Knoche, Walter C. Granville, Container Corp. 
of America, Chicago, Ill. 1950. 


Expert Committee on Professional and Technical Edu- 
cation of Medical and Auxiliary Personnel—Report on 
the First Session. Tech. Rept. Ser. No. 22. WHO, 
Geneva. Dec. 1950. 25¢. 


Health Services and Special Weapons Defense. United 
States Civil Defense, GPO, Washington. Dec. 1950. 60¢. 


Modern Latin America in Social Science Literature. 
Richard F. Behrendt. Pt. 1, Supp. 1. Pan American 
Union, Washington, D, C. Sept. 1950. 


Oeuvres Scientifiques de Jean Perrin. Centre National 
de la Recherche Scientifique, Paris, France. 1950. 


Some Investigations on the Illumination of Photo- 
graphic Darkrooms and the Determination of the Spec- 
tral Sensitivity of Photographic Material. G. Weber. 
Academy of Technical Sciences and Institution of 
Danish Civil Engineers, Copenhagen. 1950. 


Cytological and Cytochemical Investigations on the 
Development of Sabellaria Alveolata L. Chr. P. Raven, 
et al. Deel XLVII, No. 1. North-Holland Publishing 
Company, Amsterdam. 1950. 


Proceedings Koninklijke Nederlandse Akademie Van 
Wetenschappen. Vol. LIII, No. 7. N, A. Noord-Hol- 
landsche Uitgevers Maatschappij, Amsterdam. 1950. 

Anais de Instituto de Medicina Tropical. Vol. VI. Lisbon, 
Portugal. Dec. 1949. 


Directory American Institute of Mining and Metallurgi- 
cal Engineers, Inc. Sect. two. American Institute of 
Mining and Metallurgical Engineers, Inc., New York. 
Nov. 1950. 
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New! specific GRAVITY BALANCE 


| for LIQUIDS 


Used for the rapid determination of 
SPECIFIC GRAVITY OF LIQUIDS 
from .0 to 2. 


Balance has no loose riders or hooks. 

Readings are taken direct from the 

vernier, an integral part of the beam, 
to 1/1,000 specific gravity. 


Balance is furnished complete with 
plummet and one glass jar measuring 
deep x wide, inside. 


EACH 
No. 1883 5 


SPECIFICATIONS 


BEAM—Aluminum, 814” long, sawed from solid sheet. Contains 200 graduations from .0 at 
right, to 2. at left. 


BASE—Solid aluminum sheet measuring 14” long x 7” wide. Left side of base drilled with 3” 
diameter hole for easy insertion of plummet into the glass jar. Left side of base is provided 
with a — platform for supporting the sample jar. Platform may be pushed aside for 
easy removal of jar, or may be lifted completely off its support for determination of liquids con- 
tained in a beaker type jar. Complete with circular allway level and leveling screws. 


COLUMN—Brass tubing, polished and Bakelite lacquered. BEAM ARREST—Fallaway type. 
BEARINGS—Selected solid Brazilian agate. KNIFE EDGES—Hardened steel. 


PLUMMET—Glass, with enclosed thermometer. Plummet displaces 2 grams of distilled water 
at 20° Centigrade. Thermometer range is from 5° to 30°, with the 20° point marked in red. 


VERNIER—Sliding vernier runs in track on reverse side of beam, with a stop at either end of 
track. Vernier cannot be knocked off beam. Face of vernier has an unbreakable Lucite 
magnifier for ease of reading. 


34 WEST FOURTH ST., NEW YORK 12, N. Y. © SPring 7-0660 


Standard Scientific Supply Corp. 
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@ Conveniently portable... 
lightweight but sturdy 


@ Shockproof, dustproof 
optical system 

@ Magnifications 10X and 20X 
(Other magnifications available) 


@ Modern stand design, balanced for stability and 
steadiness 


@ Portable Illuminator (Optional) 


WIDEST FIELDS 


FOR LABORATORY USE 


@ Thefinestoptics ever produced 
for wide field work 
@ Wider range of magnifications — 


6.6X to 45X (Higher magnifications available) 


@ Inclined eyepieces for comfortable examination 


@ Patented drift-free focusing ... Extra-long 
focusing range 


@ Wide adaptability to specific applications in science 
and industry 


ZZ: WIDEST FIELDS 


WRITE For complete information and demonstration to Bausch & Lomb 
Optical Co., 642-3 St. Paul St., Rochester 2, N. Y. 


Wide Field 
Microscopes 


Sorence, Vol. 113 
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J. H. Bannier 
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CIENCE, according to Conant’s definition, falls 

into the category of accumulative knowledge. 

If in a given period no new facts have been 

found and no new concepts developed, science 
has been at a standstill. At the same time, however, 
a number of facts and concepts may have been drawn 
from the stockpile of pure science into the field of 
application. Even while not standing still, science is 
forever feeding on its own earlier-produced results 
and may thereby drain its stock. This means that the 
question as to the scientific progress made in a given 
period cannot be answered simply by enumerating 
new facts and concepts. Scientifie progress is a 
dynamic concept; it is essentially an inerease in 
potentialities. It cannot, therefore, be measured in 
terms of simple accumulation of new and fruitful 
concepts but as the rate at which this accumulation 
increases. 

So we see that promoting scientific progress is not 
only a matter of preserving the status quo in effort, 
number of scientists, and financial and material re- 
sources. Even if today comparable results could be 
reached with the same number of men and quantity of 
apparatus as yesterday—which is impossible as long 
as the complexity of problems on hand is growing— 
real progress would demand ever-increasing supplies 
of competent personnel and of funds. Disregarding 
for the moment the question of personnel, it is 
already obvious that, even in the most prosperous 
of times, there is a limit to the amount of money that 
ean be spent on scientific research. Consequently 
progress as defined above is essentially discontinuous. 
In its ideal form it can only be approached in times 


» of heavy pressure, such as when the public suddenly 


realizes the danger to itself from cancer or other 
threats, or during a war. 

Science—pure science—is like a beautiful woman, 
wooed by many suitors for her enchanting charms; 
and like other delicate ladies, she is apt to swoon when 
courtship grows too vehement. In time of war or 
other emergency that is what happens, even though 
it is not really she who is courted, but her more 
practical sister (or is it daughter?), applied science, 
who actually thrives under the many attempts to win 
her favor. 

Nevertheless, in situations like these, when stress 
is laid on applicability and technology, there are 
some bright spots for pure science. Young people are 
drawn toward a scientific career; large-scale facilities 
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are made available that can eventually be used for 
basic research. Public attention is drawn toward 
science; inertia, if nothing else, will leave the purses 
open for some time after the emergency has ceased to 
exist. Either so much fundamental knowledge will be 
used up, or, in certain fields, lack of basic knowledge 
will become so evident, that not only the scientists but 
perhaps even the general public and a number of the 
responsible authorities may become apprehensive. And 
so, after the heyday of science seems to be over, a 
flourishing of a somewhat different kind may begin. 

Continually growing resources being impossible to 
realize, the assumption will have to be made that 
there are other ways of creating persistent stimuli. 
Farsighted marshaling and ingenious switching about 
of limited means may result in a constant tackling of 
new problems. If it is true that in this way a first 
approximation can be reached of what is needed, 
even small and impoverished nations may hope to 
bring about some scientific progress if they are pre- 
pared to shoulder the necessary—substantial but 
finite—financial burden, and if they have the men 
who ean find the ways to be followed. 

Wartime fertility in the family of scientific organi- 
zations, as witnessed in the United States during 
earlier wars by the birth of the National Academy of 
Sciences and the National Research Council, seems 
to be a universal phenomenon. In a record number of 
countries World War II has been responsible for the 
creation of councils for scientifie research and science 
foundations. Just now the happy event has taken 
place in the Netherlands. The newborn Organization 
for Pure Scientifie Research wil! be deseribed here, 
but, before going into its history and aims, mention 
must be made of its elder sister the (Netherlands) 
Central Organization for Applied Scientific Research. 

This, too, had its origins in wartime. During the 
first world war the Royal Netherlands Academy of 
Sciences took the initiative in creating an agency to 
coordinate the national effort in applied science. The 
government was haphazardly catering to its own re- 
search needs, often without really understanding 
them; and industry, lacking research-mindedness and, 
to a large extent, too small to finance separate labora- 
tories, was—with a few notable exceptions—doing 
very little or nothing at all. It took many years for 
the idea, first suggested by the academy led by 
Lorentz, to erystallize. Not until 1931 was final 
agreement reached, and a law was adopted setting 
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up the organization which is now generally known 
as N. O.” 

Two decades after its creation, T.N.O. is now a 
closely knit network of some fifty institutes, labora- 
tories, field stations, and research groups. The Central 
Organization itself is divided into a number of special 
organizations for, e.g., industrial, agricultural, de- 
fense, and—the newest addition—health research. 
Each special organization has its council, consisting 
of both scientists and industrialists or others con- 
cerned with the application of science in the economic 
or social life of the nation. The chairmen of these 
councils sit together on the board of the Central 
Organization T.N.O., where they again can rely on 
the advice of a council made up of citizens prominent 
in either science or industry and economy. 

Financially, too, T.N.O. has twofold support. A 
large part of its expenses are met by an annual 
government subsidy; the smaller but still considerable 
part is contributed by organized industry for general 
support and for special research contracts. Close 
cooperation among government, scientists, and in- 
dustry is guaranteed in this way, and many fruits 
have already been born, of high value in the present 
period of growing industrialization of the country. 
Even in a geographically small country like the 
Netherlands it has been found worth while to pay 
special attention to the location of many of the insti- 
tutes: the leather research institute, for example, is 
in the region where most of the leatherworks are, 
ete.; and several of the laboratories are situated near, 
and even in, universities with parallel interests. 

As already mentioned, the initiative for the Organi- 
zation for Applied Scientific Research was taken by 
“pure” scientists, like physicist Lorentz and botanist 
Went, not in the first place by industrial or “applied” 
scientists. It is in a way highly significant that the 
initiative for the Organization for Pure Research 
came from application-minded men like Kruyt, 
present board chairman of T.N.O., and Holst, then 
director of Philips Research Laboratories. 

As in many other countries, after World War II 
the Bush report in the Netherlands met with wide 
response. Faced with the seemingly impossible task 
of mending its war-devastated economy, its altering 
relations with Indonesia pressing for a total reorienta- 
tion in the financial and industrial sphere, the coun- 
try’s leaders saw only one way out: industrialization 
and still more industrialization. Practically without 
natural resources, heavy industry and mass production 
of semimanufactured articles fell beyond the scope 
of the country’s possibilities. High-quality products 
and refining of imports seemed to be the only founda- 
tion on which recovery of the Netherlands could be 
based. This again could only be realized if industry 
had at its command the very best research facilities 
and the ablest scientists. Here the Bush report pointed 
the way: applied science can only flourish and stay 
flourishing if basic science is steadily feeding it with 
its newest results. And so the phrase was coined that 
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only one kind of products could put Holland on its 
feet again: brain products. 

What is the present state of the resources for these 
products? The past has been rather favorable. Eight 
Nobel prizemen is not a bad record for a country 
whose land area is less than that of Connecticut and 
Massachusetts put together, and whose rapidly grow- 
ing population only a few months ago reached the ten 
million mark. But . . . the last of these got his award 
in 1929. Is it presumptuous to ask why eight in 
thirty years and none in the next twenty? There 
may, of course, be nothing in this. The occurrence of 
a van der Waals, a van’t Hoff, or Einthoven is far 
too rare a phenomenon to yield to statistical computa- 
tion. But let us for a moment assume that there is 
something symptomatic about it, what can the reasons 
be? Decrease in intellectual capacities? Deterioration 
of educational methods? Perhaps. But there are 
other causes that might account for the difference. 
The most obvious of these is the enormously increased 
competition. At the beginning of the century Western © 
Europe practically held the monopoly of an activity 
that by now is widely practiced in every civilized 
country in the world. But must we not look deeper? 
May it not be that the days are over that a man 
like Kamerlingh Onnes could sit back in a dilapidated 
building and, with less than modest material aid, 
reach temperatures far lower than had ever been 
dreamed of? May it not be that, even if creative 
thinking still can only be done by the individual, in- 
dividualism is no longer an advantageous attribute of 
the scientist but an impediment to teamwork? It cer- 
tainly is true that many problems in modern science, 
and those the most fundamental, are so complex that 
the cooperative effort of many specialists is needed to 
solve them. As in many other phases of life, in 
Scientific research specialization and integration must 
go hand in hand. May it not be that Dutch science 
lags behind in methods of integration, even though 
it may produce good specialists? 

We shall not try to answer these questions. For 
insiders in Dutch university life it is easy to see that, 
if a serious attempt is made to bring science in Hol- 
land back to its former flourishing self, all these points © 
will have to be taken into account. The financial 
position of the country being what it is, the most 
economical and efficient use must be made of available 
funds. This also makes coordination necessary. Here 
again we meet the difference between applied and pure 
science. Sturdy as applied science is, it may react 
favorably to the more coercive forms of coordination, 
whereas pure science, even if it is impossible to get 
results without cooperation and teamwork, will always 
be so highly dependent on the individual, free to fol- 
low his own line of thought, that coordination in pure 
scientific research is a tool to be used with great 
restraint and the utmost care. It appears that, to 
achieve this kind of coordination, not only is extensive 
knowledge of the research field in question necessary, 
but also a perfect understanding of the motivating 
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forces that regulate the behavior of the scientist at 
work. This means that the coordinating body must 
preferably ‘be made up of scientists. 

Funds large enough to accomplish the desired results 
can at the moment be found only in the public 
treasury; hence a form of organization has to be 
found where nearly all active decisions can be made 
by scientists while at the same time the government 
ean be responsible financially and politically to the 
people for those decisions. Before explaining how this 
problem has been solved in the Netherlands, one more 
important aspect must be brought forward. 

Why is public support for science justified? The 
community has not the “art pour V’art” interest, the 
scientific curiosity, the wish to understand what to 
many a scientist is still the prime moving force. Re- 
search is desirable to the community solely because 
of its services. So, the question arises, which fields of 
science can contribute to the public weal? Not over- 
looking the demonstrable fact that one field may con- 
tribute more, and certainly more directly, than an- 
other, the answer that has been given to this question 
in Holland is simply: “All.” And this means much 
more than the use of the English word’ science implies. 
In Dutch, as in German, scientia has been translated 
by a word that has retained the original Latin mean- 
ing. Wetenschap includes the natural and social 
sciences, as well as the humanities. It may be that this 
semantic difference has something to do with an 
analogous difference in appreciation of the part that 
the Geisteswissenschafte play in the life of a people. 

If it is important to understand nature in its physi- 
eal and biological expression, isn’t it of as much 
consequence to understand social phenomena? And 
isn’t it even more fundamental to understand the 
working of the human mind? In our times social 
structures are rapidly changing. Man has continually 
to adapt himself to his surroundings. To do this in 
such a way that his life is dignified and worth living 
while the Naturwissenschafte aid him in making an 
optimal use of his material resources, he needs at the 
same time the help of religion, philosophy, pedagogy, 
sociology. The study of philology, linguistics, history, 
psychology, ethnology, ete., are essential in trying 
to get some understanding of the functioning of the 
human mind. All these Wetenschappen are at least 
‘as important to the community as the natural sciences. 
They deserve just as much attention when active 
efforts are made to stimulate science. 

Obviously the humanities will have to be treated in 
a different way than the physical or medical sciences. 
Both in their financial requirements and in the need 
for coordination there is a large disparity. This might 
be thought sufficient reason for a total separation. 
On the other hand, there are many who think that the 
crucial trouble of the modern world lies exactly in the 
divergence between the two large fields of knowledge. 
Disregarding the one while trying to propagate the 
other will merely cause the situation to deteriorate. 
Only total integration of effort can ultimately result 
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in the balance between sciences and humanities which, 
to many, seems so important for the future. 


Il 

On January 5, 1950, after a long parliamentary 
procedure, a law was passed setting up the Neder- 
landse Organisatie voor Zuiver-Wetenschappelijk On- 
derzoek (abbreviation: Z.W.O.; translation: “Nether- 
lands Organization for pure ‘scientific’ research”). 
Z.W.O. can be distinguished from the Science Founda- 
tions in several other countries, on the one hand, by 
the catholicity of its interest in the “sciences;” on the 
other hand, by its limitation to pure research where 
“pure” is meant as the antonym of applied. 

To understand the position of government, uni- 
versities, and scientists in the organization, a little 
must be said about all three. According to the Dutch 
constitution, each cabinet minister can be held ac- 
countable by Parliament for all his actions. He may 
have to answer for the way in which funds are spent 
that have been appropriated on his budget, as well 
as for the application of laws that have been counter- 
signed by him or his predecessors. As the Z.W.O. Act 
bears the countersignature of the Minister of Educa- 
tion, Arts, and Sciences, and the state support to the 
organization appears on this minister’s budget, there 
must be some provision that he can carry responsi- 
bility for the actions of Z.W.O. However, scientific 
freedom from political influences is so traditional in 
Holland that the possibility of placing the manage- 
ment of the organization in other hands than those 
of scientists has never even been raised. Even in the 
state universities of Leiden, Utrecht, and Groningen, 
where professors are appointed by the government, 
the influence of the Minister of Education, though of 
vast importance financially, never leads to political 
nominations. Recommendations by the Senate (the 
assembly of all full professors) carry such weight 
that the Board of Curators very seldom dissents— 
and this for purely academic reasons and only if such 
disagreement exists the minister will feel free to re- 
ject a recommendation. Scientists, as in most Western 
countries, have no union. There is a young Federation 
of Scientific Workers, but this has not yet reached 
so large a membership that it may be called repre- 
sentative. Science has its only official representation 
in the Royal Netherlands Academy of Sciences with 
its two divisions for Natur- and Geisteswissenschaft. 
In all scientific matters this venerable institution ranks 
highest and acts as the official government adviser. 

Z.W.O. consists of four separate organs: the Coun- 
cil on pure scientific research, the Board of the organi- 
zation, the advisory committees, and the Director and 
his bureau. Of these the council is the top organ. It 
consists of two representatives of each of the uni- 
versities: one for the sciences, one for the humanities 
and the social sciences. In each university the Senate 
and the Board of Curators together draw up a list of 
recommendations, and, acting on the advice of the 
Royal Academy, the Minister of Education appoints 
the members in such a way that not only the uni- 
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versities but also, as far as possible, the different 
branches of learning are represented. In addition to 
these there are council members from nonuniversity 
circles (at present: two industrialists, one leader of 
agriculture, the president of the Supreme Court, and 
the president of the National Bank). The council is 
the general policy-making body. It decides directly 
only on the most important issues, but it lays down 
the principles along which the board can take action. 

The board consists of six members chosen by and 
from the council, including ex officio its chairman and 
vice chairman. This board is the real governing body. 
Board and council chairman for the first five-year 
term is G. Van der Leeuw, noted theologian and phi- 
losopher, and a former Minister of Education, Arts, 
and Sciences; the vice chairman is H. B. Dorgelo, 
physicist of the Technische Hogeschool at Delft. They 
are appointed by the minister from binding nomina- 
tions of three names made by the council. 

In addition to those already mentioned, there is 
another member of both council and board. This is 
the representative of the Minister of Education, Arts, 
and Sciences. He has the same rights and obligations 
as the other members and, in addition, a kind of veto 
power. He may order the suspension of any decision 
that he thinks will be contrary to the interests of the 
country or the wishes of the government. This sus- 
pension is strictly limited in time. The Minister of 
Education must then either raise the suspension or 
make it permanent. He is, however, legally obliged 
to ask the Royal Academy to advise him. It will be 
clear that all possible precautions are taken to ensure 
the scientific standpoint a fair hearing. This right 
of suspension will probably only have significance as 
a preventive against rash or insufficiently founded de- 
cisions. It is interesting to note that a similar veto 
right in the organization T.N.O. has never been used 
since the beginning in 1931, but neither the govern- 
ment nor the T.N.O. board would like its abolition. 
The government representative and his suspension 
right ensure the necessary ministerial responsibility 
without opening the door to management of Z.W.O. 
by the Administration. 

The director is not a member of board and council, 
but acts as their secretary. He is at the same time the 
organization’s business manager and is free to make 
any suggestion he deems appropriate to board or 
council. The board appoints and removes him. He 
attends all meetings of the advisory committees. These 
have been established for the physical, biological, and 
medical sciences, and for the humanities and the social 
sciences; their number may be enlarged. No research 
grants may be made without consultation of one of 
these committees, which have liberty to make recom- 
mendations proprio motu. Members of these so-called 
fixed committees are appointed each year by the 
Council, with the advice of the Royal Academy. These 
committees, their subeommittees. and ad hoc advisers 
are the real scientific arm of Z.W.O. and its most im- 
portant organ. 


Ill 


Several years lie between the original plans of 
1945 and the Act of 1950 creating Z.W.O. Happily 
this lapse of time was not paralleled by lack of action. 
The impulse that set the government in motion also 
resulted in vigorous activity among scientists. An 
association of the country’s nuclear physicists—in 
some ways comparable to “Brookhaven”—coopera- 
tively using a cyclotron and coordinating atomic re- 
searches in the universities; and a mathematical 
center, combining the efforts of many mathematicians 
and designing and building modern electronic caleu- 
lators, were among the institutions that eame into 
being long before Z.W.O., although they were destined 
eventually to fall into its sphere of activity. The gov- 
ernment, on the other hand, did not sit back to wait 
until organizational and legislative difficulties had 
been smoothed out but, immediately after it had be- 
come clear in which way plans were developing, ap- 
pointed a preliminary board of the not yet existing 
organization and made funds available for initial 
activities. Although these funds were small, this made 
it possible to make a number of research grants as 
early as 1946. Appropriations have been growing; 
before the middle of 1950 four million guilders’ had 
been used. This may not seem a large sum compared 
with U. S. expenditures for research, even though the 
size of the country is one three-hundredths and its 
population one fifteenth that of the U.S.A. It goes, 
however, to basic research exclusively. 

Some of the reasons may be mentioned for the 
organizational separation between T.N.O. and Z.W.O. 
Applied research usually has definite goals; it may 
be planned more distinctly and accurately than pure 
science, which is more dependent on individual pref- 
erences and personal interest. Hence applied research 
may thrive in specialized institutions under managerial 
direction, whereas pure research will more readily 
prosper in the university atmosphere, or at least un- 
der carefully adapted guidance. Administratively this 
leads to totally different structures. Variations in ap- 
proach of project reviewing and differences in gen- 
eral outlook of pure and applied scientists are other 
“reasons. A lot may be said for and against these 
grounds. In combination with historical reasons they 
seem*fairly conclusive. The strongest motive, however, 
is this: especially in times of pressure for immediately 
applicable results, pure science would be in a bad 
position if a tug of war for funds were possible. A 
legal guaranty of an independent annual subsidy 
from the treasury is included in the Z.W.O. Act. This 
also includes provision for representation of Z.W.O. 


1 Before the devaluation of 1949 a guilder was 38 dollar- 
cents, now it is a little over 26 (in 19239. 53 cents). It must 
be borne in mind that the standard of living in the Nether- 
lands is very much different from that in the U.S.A. One 
guilder goes much farther in Amsterdam than 26 cents in 
New York. Without claiming that university professors, both 
here or there, feel that they are adequately remunerated, a 
comparison may be drawn from the statement that the maxi- 
mum annual salary of a full professor in a state university 
is now 12,000 guilders, or nominally 3,160 dollars. 
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and T.N.O. on each other’s boards. And, of course, 
many other interrelations have been created to ensure 
perfect cooperation. 

Two and a half million guilders ought to be avail- 
able in 1951. Under the cireumstances, while man- 
power is still the limiting factor in nearly every 
branch of science, this seems to be adequate for the 
present. Many plans are, however, being made, for 
which far larger sums may be needed. Among them 
an extensive fellowship program is anticipated to find 
and develop promising talent. The financial situation 
of the country makes it uncertain if these funds will 
be found. The present government has an open mind 
toward science and has done what it could without 
too many ill-effeets on the budgetary balance, which 
was in view before devaluation but which now again 
seems a long way off. E.C.A. has already been ap- 
proached on the question of whether Marshall-aid 
funds can be directed toward T.N.O. and Z.W.O. It 
seems certain that only with this help can Z.W.O. 
reach its more immediate goals. 

The financial structure of the organization is such 
that money appropriated on one year’s budget, con- 
trary to governmental practice, can be transferred to 
the next year or later. This is based on the necessity 
to assure scientists beforehand that grants for work 
that will take more than one year will not be with- 
drawn solely on the grounds of nonavailability of next 
year’s funds. Even though shortage of money has 
made this an empty gesture thus far, it deserves 
mention as a legal novelty. 

It may be interesting to end this résumé with a few 
details on expenditures. Of the four million spent 


up to September 1950, 50 per cent was granted for 
research in physies and chemistry, mostly in fairly 
large amounts for well-coordinated work of (often 
interuniversity) teams. Mathematics got 13 per cent, 
nearly all of which went to the Amsterdam Mathe- 
matical Centre (which is looked on as a_ possible 
nucleus of the international mathematical institute 
that Uneseo is planning). Astronomy, geology, and 
biology were given a total of 11 per cent. Medicine 
got 13 per cent, divided over a large number of 
mostly individual research grants. The social sciences 
had only a few projects, which took, however, 7 per 
cent of total expenditures; and, finally, 6 per cent 
went to the humanities in a large number of grants. 
In this last category falls nearly all the 3.5 per cent 
made available for publication of books and papers. 

Grants vary from 250 guilders for visiting a foreign 
country to study some geomorphological structures, 
to a few hundreds or thousands to invite foreign 
scientists to demonstrate or participate in research 
from some weeks to several months; to five to ten 
thousand for publishing studies of history, archae- 
ology, linguistics, ethnology, ete.; to twenty or thirty 
thousand for analyzing and interpreting results of 
psychological examinations of draftees for military 
service ; to fifty thousand or more for erystal-structure 
research with electron rays; to about 150,000 a year 
for mathematical research and apparatus; to a total 
of more than a million for highly coordinated work of 
a large group of physicists. In 1946 two grants were 
made; this number has steadily risen and reached 119 
in 1950. Altogether 275 yearly subsidies were directed 
toward 179 separate research projects. 


Technical Papers 


The Colloid Osmotic Pressure of Serum 


George Scatchard 


Department of Chemistry, 
Massachusetts Institute of Technology, Cambridge 


The paper “A Rational Method for Calculating 
Colloid Osmotic Pressure of Serum” (1) contains 
several statements that may be misleading. 

One that concerns me particularly is “Scatchard at- 
tempted a theoretical derivation, but an errone- 
ous substitution invalidating his result.” Dr. Kessel- 
man informs me that it is our footnote 5 (2) that 
he criticizes. The equations in this footnote are correct 
except that the indication of a continued series 
(+...) is omitted in two of the intermediate equa- 
tions. This footnote makes no attempt at a theoretical 
derivation. It is merely a restatement of the well- 
known Donnan equilibrium relations for an ideal solu- 
tion and their application to real solutions. The last 
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equation in the main paper contains a typographical 
error, and should read 
P /e = 268/{1- (04+0.9 pH)ec]. 

It should, however, be replaced by the equations of 
our later papers (3, 4). The equation for the osmotic 
pressure of plasma in footnote 10, which contains the 
same error, has been found too limited in application 
to be recommended. 

In the last paragraph Kesselman says, “It is to be 
noted then that, with all other factors remaining con- 
stant, a fall in serum sodium produces a rise in 
serum colloid osmotic pressure. . . . It is interesting 
in this connection that oral administration of isotonic 
sodium chloride has been shown to produce a fall in 
serum colloid osmotie pressure” (5). In this reference, 
the authors say, “In the present investigation, salt 
solution was administered in order to effect hemo- 
dilution and decrease of the colloid osmotic pressure.” 
It is not impossible that this treatment leads to an 
increase in the concentration of serum sodium, but 
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it is certain that the principal cause for the decrease 
in osmotic pressure is the decrease in the concentration 
of serum protein. 

Perhaps the most dangerous error in Kesselman’s 
paper is the implication that the osmotic pressure at 
one pH can be calculated from that at another pH 
by the use of the Donnan equation for ideal electro- 
lytes. It has been shown (2, 4) that the variation of 
pressure with pH for albumin is less than one third 
the value indicated by this equation, so that it is 
actually more-accurate to assume that the variation 
is zero than to use this equation. 

It is true that the osmotie pressure of normal 
serum under physiological conditions may be caleu- 
lated by Kesselman’s equations, but it may be meas- 
ured more easily than the quantities from which he 
calculates it. 

The plasma proteins cannot be characterized merely 
by the albumin-globulin ratio. Oncley, Seatchard and 
Brown (6) report the physical properties of ten of 
the globulins of normal human plasma, with contribu- 
tions to the osmotic pressure varying from 5% to 
more than 75% that of albumin. In pathological sera 
the quantity of each of these does not change in the 
same ratio, so the character of the globulin changes 
as well as its quantity. 
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Fumagillin (H-3), a New Antibiotic 
with Amebicidal Properties ** 


Max C. McCowen, Maurice E. Callender, 
and John F. Lawlis, Jr. 


The Lilly Research Laboratories, Indianapolis, Indiana 


A new crystalline antibiotic, designated as H-3, with 
antiphage activity, has been isolated from cultures of 
a species of Aspergillus sp. Hanson and Eble (1) first 
isolated the active concentrates that were capable of 
inhibiting Staphylococcus aureus 209 bacteriophage. 

Little antibacterial and antifungal activity was dem- 
onstrated, and no antiviral activity was exhibited in 
vivo when tested against MM virus and influenza 
(PR8A) infections in mice. 

We have found this antibiotic to be an extremely 
potent amebicide, producing inhibitory effects in vitro 
against a strain of Endamoeba histolytica (NIH200) 

1A preliminary report. 

2 Fumagillin, generic name given antibiotic H-3 by the Up- 
john Company. 


* We wish to thank the Upjohn Company which generously 
supplied us with samples of crude and crystalline H-3. 
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with mixed bacterial flora at dilutions as high as 
1: 131,072,000. The present paper reports preliminary 
tests designed to investigate the amebicidal potentiali- 
ties of this antibiotic. 

The initial tests showed a crude concentrate (Lot 
109-TEE-1) to be effective at dilutions of 1: 8,192,000 
to 1:16,384,000 in cultures of E. histolytica with 
mixed bacterial flora as shown in Table 1. 


TABLE 1 
Errect or H-3 on E. histolytica (NTH200) in Vitro 


Minimum 


Preparation No. — ying effective 
dilution* 
109-TEE-1 Present t 1 8,192,000 
” 1: 16,384,000 
Absentt 1: 4,096,000 
41-TEE-4 (crystalline) Present 1: 131,072,000 
77-TEE-4 ( " ) 1: 65,536,000 


* Control tubes with untreated amebae gave heavy growth 
at 37.5° C for 48 hr. : 


Bilamuth eg: yolk infusion media. 

t Sheifer-Frye media. 

This crude concentrate of the antibiotic when tested 
in cultures of FE. histolytica in the absence of multi- 
plying bacteria modified (2) after the technique 
described by Shaffer et al. (3) was effective at dilu- 
tions of 1: 4,096,000. Since no associated bacterial 
growth influenced the growth of the amebae in these 
cultures, the activity of antibiotic H-3 is interpreted 
as being direct upon the amebae. H-3 is the first anti- 
biotic or amebicide that has demonstrated such effee- 
tive amebicidal properties in our laboratories. 

Two lots of crystalline H-3 (41-TEE4 and 77- 
TEE-4), reported to be five times more active against 
S. aureus phage than the crude concentrate, were ap- 
proximately as effective against E. histolytica and 
demonstrated activity at dilutions of 1: 131,062,000. 

The amebicidal properties of H-3 were further 
tested in vivo using young rats experimentally infected 
with cysts of EF. histolytica (NIH200) (4). The erude 
concentrate (Lot 109-TEE-1) was found to clear rats 
of cecal infections of EF. histolytica when four divided 
doses were administered orally for 2 days. The total 
dosage was 36 mg/kg as shown in Table 2. Crystal- 
line preparations (Lots 41-TEE-4 and 77-TEE-4) 
cleared rats of amebae when four divided doses were 
administered orally for 2 days. The total dosage was 
approximately 11 mg/kg. No antibacterial activity 
has been observed against the intestinal flora in rats. 

Further tests were made using the crystalline anti- 
biotic .H-3 (Lot 77-TEE-4) against experimental 
amebiasis in young rabbits infected by the technique 
described by Tobie (5). The antibiotic was found to 
clear the animals of E. histolytica when 4 divided 
doses were administered orally for 2 days as shown 
in Table 2. A total dosage of 100 mg/kg was given 
during this period of treatment. 

Additional tests are being conducted in experimental 
animals to establish an amebicidal end point. 
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TABLE 2 


Errect or H-3 on E. histolytica (NIH200) INFEcTIONS 
IN YOUNG RATs AND RABBITS 


| 


S22 
Freparation Dosage Mg/kg £ 
<5 
Young rats, 30-35 g 
109-TEE-1 1.75 Mgx4 210 7/7 
0.625 7125 4/4 
7/7 
88 0/7 
Infected controls 1/28 
41-TEE-4 (erystalline) 0.1 Mgx4 112 4/4 
8.0 0/5 
Infected controls 0/ 8 
77-TEE-4 (crystalline) 0.1 Mgx4 112 4/4 
i 5.6 1/5 
Infected controls a os 0/ 7 
Young rabbits, 
10-12 wks old 
77-TEE-4 (crystalline) 30.5 Mgx4 100 1/1 
l/l 
Infected controls — — 0/ 3 


H-3 was found to be ineffective in vivo when tested 
against Trypanosoma equiperdum, T. gambiense, and 
Spirochaeta novyi infections in mice. 

From the present experimental data this new anti- 
biotic H-3 should possibly be one of the best direct- 
acting amebicides. 
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Preparations for Electron Microscopy 
of Residual Chromosomes” 


A. R. T. Denues? 
Detroit Institute of Cancer Research, Detroit, Michigan 


Both the interest in means for preparing chromo- 
somal material for electron microscopy and the un- 
developed status of such direct studies of the fine 
structure of chromosomes are attested by the recent 
publication of a number of technical papers. The place 
of special techniques in this work is indicated by the 
relative opacity in the electron beam of whole cells 
(1, 2), of nuclei (3, 4), and even of isolated whole 

1This investigation was supported in part by research 
grants from the National Cancer Institute, of the National 


Institutes of Health, Public Health Service, and from the 
American Cancer Society, Inc. 

* Grateful acknowledgment is made to F. W. Hartman, Di- 
rector of Laboratories, Henry Ford Hospital, for making 
available the electron microscope used; to Miss R. M. Stur- 
rock, for electron microscopic services; and to Mrs. G. G. 
Leithauser, for assistance with some of the preparations. 

* Now at the Sloan-Kettering Institute for Cancer Research, 
New York City. 
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chromosomes (5, 6). Microdissection (7, 8), thin see- 
tioning (9), squashing with use of replicas (10), and 
smearing (11) have been used. Another approach has 
been through isolation procedures involving physical 
reductions of cells and fractional centrifugations fol- 
lowing Claude and Potter (12), Pollister and Mirsky 
(13), and Mirsky and Ris (14). Few studies of such 
isolated material have been made with the electron 
microscope, some without (15) and some with (6, 16) 
use of molar NaCl as developed by Mirsky and Ris 
(17) for the preparation of “residual chromosomes.” 
This note offers a brief description and some pre- 
liminary results of such a technique employing reiter- 
ated extractions of the isolated chromosomes with M 
NaCl, ultraviolet absorption spectrophotometry to as- 
say the extractions, and other controls. Preparations 
of this kind have been the subject of extensive (17) 
and specific (18) chemical studies, but in earlier elec- 
tron microscopy of such material (16) only two ex- 
tractions of the chromosomes with M NaCl were made. 
In a laboratory at a temperature near 0° C, eryth- 
rocytes were separated by centrifugation at 600 g 
from chilled whole blood of White Rock chickens. The 
supernatant and buffy coat were decanted, and any 
extraneous sediment was discarded. The cells were re- 
peatedly washed with Gey’s solution less the sugar 
(19) (hereafter referred to as “Gey’s salt solution”) 
until examination in the light microscope disclosed 
homogeneous preparations of apparently normal red 
cells. Suspensions of these cells in Gey’s salt solution 
were reduced in a Waring Blendor by a series of full- 
speed runs, each of 1 min duration, followed by a cool- 
ing period, until microscopic examination revealed 
strands comparatively free of unbroken nuclei. The 
total time of treatment in various experiments ranged 
from 5 to 15 min. A series of centrifugations at 600 g 
then followed, with decantation, gentle resuspension 
in fresh Gey’s salt solution, and pouring to clean tubes 
at each step, until microscopic examination, including 
use of Darlington’s aceto-orcein, disclosed chromosome 
threads substantially free of extraneous material. Re- 
sidual chromosomes were obtained by forcibly inject- 
ing a suspension of this material in Gey’s salt solution 
through a #27 hypodermic needle into an excess of 
M NaCl buffered to about pH 7 with M/150 S¢ren- 
sen’s phosphate; the mixture was vigorously shaken 
after addition of each increment of suspension. The 
homogeneous viscous dispersion resulting was centri- 
fuged for 1-4 hr at about 18,000 g, the supernatant 
being decanted for absorption analysis. Part of the 
sediment was fixed and mounted for electron micros- 
copy, the bulk being again extracted with fresh M 
NaCl. This extraction procedure was repeated up to 12 
times in some experiments. Specimens were mounted 
on collodion films and. shadowed with chromium by 
standard techniques and examined in an RCA type 
EMU-2 instrument fitted with a bias gun. 
Absorption spectra in the range 2,100-3,200A con- 
firmed the existence of maximum absorption near 
2,600A for the supernatants from first and second 
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Fig. 1, Residual chicken chromosomes after one extraction with M NaCl, bulk-fixed with 2% aqueous chromic acid, shad- 


owed with chromium at 10°. 


Fig. 2. Residual chicken chromosomes as in Fig. 1 but after 
5 extractions with M NaCl. 


extractions with M NaCl. This absorption was used 
as a measure of the removal of matrix (desoxyribo- 
nucleohistone) from the chromosomes. The data of 7 
series of runs showed incomplete extraction of matrix 
in the first few washes, in which the volume-ratio of 
M NaCl to whole chromosomes was about 50; the 
transmission approached that of the M NaCl only 
after 5 or more extractions. 

As a preliminary indication of the results obtained, 
Fig. 1 shows the mixture of fine twisted filaments and 
opaque areas characteristically seen in material after 
a single extraction; the supernatant was practically 
opaque at 2,600A. These filaments range from about 
200 to 600A in diameter; the appearance of the inter- 
spersed opaque areas, usually present, suggested that 
they represented an amorphous material and were not 
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due simply to poor dispersion of meshes of filaments. 
A second extraction of this material gave a super- 
natant with transmission only about half that of the 
vehicle alone. After 5 extractions of similar material, 
the supernatant displayed the same transmission as 
M NaCl, and micrographs showed apparently clean 
strands with none of the opaque areas cited. A seem- 
ingly coiled end of such a strand is shown in Fig. 2. 
Similar contorted clean strands obtained after 12 ex- 
tractions in another run are shown in Fig. 3; the 
corresponding supernatant displayed a transmission 
near that of the vehicle. These bodies show continuous 
filamentous nature and a wide range of diameters 
(about 200-1,000A). In Fig. 4.is shown a strand from 
the material extracted 5 times that disclosed unique 
structural features; intertwining of 2 strands about 
400A in diameter to form one about 900A in diameter 
is seen, and good prints show indications of transverse 
banding on the 400A filaments, with a period of about 
100A. Although this crossbanding was not regularly 
observed in these preliminary preparations, it seems 
likely to be significant as it is not apparently to be 
confused with the structure of the supporting film. 

Mock runs following these preparative techniques 
in all respects, but with omission of the cells, disclosed 
no structures to be confused with chromosomal mate- 
rial either in the optical or electron microscopes for 
stages including mock whole chromosomes, and mock 


Science, Vol. 113 


oy ~ 
: 
aa . 
a 
fd 
£ 
‘ 


Fie. 3. Residual chicken ehromosomes as in Fig. 1 but after 
12 extractions with M NaCl. 


Fic. 4, Residual chicken chromosome as in Fig. 1 but after 
5 extractions with M NaCl. 
first and second residual chromosomes. Later, similar 
runs offering a partial control employed anuclear 
sheep red cells and likewise disclosed in the phase 
microscope no objects similar to chromosomes. Con- 
taminations introducing some absorption at 2,600A 
were encountered in some mock runs, but these were 
not of a magnitude to confuse the qualitative picture 
given here. Despite precautions, an undentified rodl ke 
body, typically 500A in diameter and from 4 to 1» 
in length, occasionally double, was seen both in con- 
trols and in some of the preparations. The known re- 
markable appearance of carbon (4), and the app»ar- 
ance of casual laboratory dirt in apparently continu- 
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ous “coiled” filaments, with uniform diameters of the 
order of 200A were verified in other controls. Such 
material when introduced here was of lower density 
than the chromosomal material when viewed on the 
fluorescent screen of the microseope—a fact that was 
a qualitative aid to the chromosomal identity of the 
material under study. 

These preliminary results suggest the interest of this 
technique for the study of the fine structure of chro- 
mosomes. The uncertainty of the size range of chicken 
chromosomes, many of which lie at the limit of reso- 
lution of the optical microscope, preeludes at present 
the logical synthesis of such fragmentary information 
into a picture of the whole chromosome. There is also 
some further current uncertainty of the identity of 
such isolates, although we see here obviously nuclear 
material that seems to satisfy many accessible criteria 
(form, staining) of ehromosomal identity. Thus, in a 
recent preliminary report, Lamb (20) has concluded 
from optical, phase, and electron microscopic studies 
of calf thymus cells disrupted for various intervals 
by sand grinding, by Waring Blendor, or by treatment 
in the annulus between 2 rotating glass cylinders that 
the isolated whole “chromosomes” so obtained are but 
fragments of drawn-out nuclei, found to be single 
rather than double in the electron microscope. Further, 
Calvet et al. (15) have deseribed in a short note 
meshes of fine fibers obtained by vacuum rupture of 
such cells, rather than discrete whole chromosomes, and 
have interpreted these as the classical chromatin net. 
These workers also interpreted particles obtained 
through use of the Waring Blendor as random frag- 
ments of this network rather than as preformed strue- 
tural units. Such uncertainties are sufficiently impor- 
tant in the eyes of some workers (21) to render un- 
certain the localization of a protein fraction recently 
obtained from whole “chromosomes.” These views are 
difficult to reconcile with the careful original work of 
Mirsky and Ris (14), and with the filamentous strue- 
tures here obtained by extraction of such isolated 
whole chromosomes, an example of which shows clearly 
double structure after removal of obseuring matrix 
(Fig. 4). Most recently, Brues and Rietz (22) have 
presented evidence from the examination of nuclei 
partially disintegrated by a colloid mill that the chro- 
mosomelike structures they isolated are indeed pre- 
formed structures in the nueleus. Perhaps one might 
take heart from the aphorism (23) “The nucleus is 
the chromosomes”! But it is manifest that much fur- 
ther work is needed. 
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Ethanol from Methanol* 
Irving Wender, R. A. Friedel, and Milton Orchin? 


Research and Development Branch, 
Office of Synthetic Liquid Fuels, 
Bureau of Mines, Bruceton, Pennsylvania 


A method for converting an alcohol to the primary 
aleohol containing one carbon atom more than the 
original (homologation) under conditions resembling 
those employed in the oxo reaction has recently been 
reported (1). The conversion is achieved by treating 
the alcohol with synthesis gas (carbon monoxide and 
hydrogen) at 180°-185° in the presence of a cobalt 
catalyst. The order of reactivity of various starting 
alcohols was found to be tertiary > secondary > pri- 
mary. It has now been found that the simplest pri- 
mary alcohol, methyl aleohol, is anomalous in that 
it reacts with synthesis gas more rapidly than see- 
ondary alcohols. Ethyl alcohol is the chief product 
of the reaction, and the conversion presents an in- 
teresting new route to this aleohol that may have im- 
portant theoretical and commercial implications. The 
interest in the reaction from a mechanism point of 
view arises from the fact that it is impossible for 
methanol to react via an olefin intermediate. 

In one experiment, 2 moles (64.1 g) of methyl 
alcohol and 4 g of dicobalt octacarbonyl, [Co(CO),]o, 
were placed in a stainless steel autoclave, which had a 
maximum free space, when empty, of 468 ml. Syn- 
thesis gas (1H,:1CO) was added until the pressure 
reached 3,500 psi, and the autoclave was then heated 
with rocking to 185° within 65 min. The maximum 
pressure obtained was 5,100 psi at 181°. The tempera- 
ture of the autoclave was held at 183°-185° for 4 hr, 
during which time the pressure dropped to 2,410 psi. 
The reaction vessel was cooled to room temperature 


1Contribution of the Research and Development Branch, 
Office of Synthetic Liquid Fuels, Bureau of Mines, Bruceton, 
Pa. 

2The authors wish to express their appreciation to A. G. 
Sharkey for the mass spectrometric analyses and to J. Feld- 
man for the distillation analysis. 
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TABLE 1 


PRODUCTS FROM THE REACTION OF METHANOL... 
WITH SYNTHESIS GAS 


Compound Yield (%) 
Methyl formate 2.0 
Methyl acetate 9.0 
Ethyl alcohol . 38.8 
Ethyl acetate 6.3 
Propyl alcohol 4.7 
Butyl alcohol 0.9 
Methane 8.5 
Propyl acetate ..... 0.1 

Total = 70.3 
Water 90.8 


and then repressured to 3,000 psi with 1:1 synthesis 
gas. The temperature was raised to 185° once more 
(maximum pressure, 4,560 psi at 167°) and held at 
this temperature for 4 hr, during which time the 
pressure dropped to 3,150 psi. The total pressure drop 
corresponded to approximately 3.6 moles of gas, or 
2.3 moles of gas per mole of methyl alcohol con- 
verted. After cooling to room temperature overnight, 
gas samples were taken (over water), and the residual 
gases vented to the atmosphere. Mass spectrometric 
analysis of the carefully fractionated mixture showed 
that 49.0 g (76.4%) of the methyl aleohol had reacted 
to give the products shown in Table 1. Yields are 
based on converted methanol. 

Approximately 2.0 g of the distilled product could 
not be identified. A semisolid residue (6.4 g) contain- 
ing metallic cobalt and organic material was left in 
the distillation flask. Acetaldehyde was identified in 
the lower-boiling fractions as its 2,4-dinitrophenyl- 
hydrazone, mp 148.3° —-149.2°, but no estimate of its 
total concentration could be made. 

The absence of appreciable quantities of higher 
alcohols in the products from the reaction of methanol 
indicated that ethanol probably would react sluggishly 
in the homologation reaction. This was confirmed by 
experiment; a 4.1% yield of n-propanol and small 
quantities of butyl alcohols were secured after a long 
period of reaction. The variety and distribution of 
products obtained from methyl aleohol in the homolo- 
gation reaction have certain similarities to the oxygen- 
ated products secured in the Fischer-Tropsch process 
(2). Ethanol is the chief oxygenated product from 
the Fischer-Tropsch reaction, and relatively small 
quantities of methyl, propyl, and butyl alcohols are 
found. The preponderance of ethanol and the rela- 
tively small amounts of methanol, n-propanol, and 
butanols in the Fischer-Tropsch process products may 
be significant in comparison with the rapid conversion 
of methanol and the slow reaction of ethanol char- 
acteristic of the homologation reaction. 

The yield of ethanol from methanol can probably 
be increased by increasing the hydrogen to carbon 
monoxide ratio of the synthesis gas. It is not necessary 
to use preformed dicobalt octacarbonyl in this re- 
action; any salt of cobalt yielding the carbonyl under 
the conditions of the reaction will serve as an effective 
catalyst (1). A small continuous unit has been con- 
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structed in this laboratory for further studies of this 
unusual reaction. 
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Studies on the Host Range of the 
Verticillium that Causes Wilt 
of Mentha piperita L. 


Ralph J. Green 


Department of Biological Sciences, 
Purdue University, Lafayette, Indiana 


Peppermint, Mentha piperita L., is one of the im- 
portant crops in’southern Michigan and northern In- 
diana, where it is cultivated exclusively for its essential 
oils. The muck soils of these states are particularly 
well adapted to the cultivation of this crop, and in 
those areas such soils are devoted almost entirely to 
peppermint oil production. However, during the past 
decade there has been a rapid decline in peppermint 
acreage, particularly in Michigan, as a result of in- 
festation of the soil with a fungus which causes the 
serious mint disease known as Verticillium wilt. 

This disease was first reported in Michigan by 
Nelson (1) in 1926, and since that time it has become 
common throughout the peppermint-raising areas in 
that state. In 1941 it was noted by Baines (2) for the 
first time in Indiana, where it has likewise become 
very prevalent and important. Baines identified the 
causal agent as Verticillium albo-atrum R & B, but 
Nelson (3), in 1947, subsequently claimed that it more 
nearly resembles V. dahliae, a species which Rudolph 
(4) had previously believed to be invalid. 

So far no completely successful control measures 
have been developed. Breeding of resistant varieties 
has been attempted, but this work is greatly hampered 
by the fact that the flowers of M. piperita are male 
sterile. At the present time crop rotation appears to 
be the most promising means of control. The success 
of such measures, however, will depend on the sus- 
ceptibility of other crop and weed plants to the dis- 
ease, the ability of the causal agent to persist for long 
periods of time as a saprophyte in the soil or in plant 
debris, the agricultural practices adopted, and on 
many other factors. 

In view of the economic importance of Verticillium 
wilt and its rapid spread in Michigan and Indiana, 
extensive research programs have been initiated on the 
identity, variability, and pathogenicity of the causal 
organism, control measures, susceptibility, and host 
range. Nelson (3) reported that the isolate of V. albo- 
atrum from M. piperita is specific to this host and 
closely related species of Mentha. He also stated that 
M. piperita is resistant to isolates of V. albo-atrum 
from a number of unrelated host plants. 
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The present study was undertaken to ascertain the 
susceptibility of the major weed and crop plants of the 
muck soil regions of northern Indiana, to determine 
the ability of V. albo-atrum to exist as a saprophyte 
in the soil and on vegetable debris, and to check the 
above reports on the host specificity of the causal 
agent and the resistance of M. piperita to isolates 
from unrelated hosts. 

In the susceptibility tests the following weed plants 
and their seeds were collected from within and around 
the fields in which M. piperita is cultivated and were 
used as host plants under greenhouse conditions: 

Lactuca scariola L. 

Mentha rotundifolia L. 
Echinochlora crusi-galli Beauv. 
Erysimum cheiranthoides L. 
Chenopodium album L. 
Cannabis sativa L. 
Lepidium virginicum L. 
Bidens vulgata L. 
Taraxacum vulgare Lam. 
Persicaria hydropiper L. 
Amaranthus retroflexis L. 
Portulaca oleracea L. 
Oenothera biennis L. 

Aster ericoides L. 
Ambrosia trifida L. 

Rumex altissimus L. 
Plantago major L. 
Rudbeckia hirta L. 

Urtica dioica L. 

Erigeron canadensis L. 
Physalis subglabrata M & B 


As soon as these plants had attained appropriate 
size they were inoculated with pure cultures of causal 
agent via the soil, and after 10 days a second inocula- 
tion was made in the same manner. Adequate controls 
were set up for each species. The fungus isolate used 
in these experiments was taken from M. piperita and 
will be referred to as V. albo-atrum B11B to dis- 
tinguish it from isolates from other host plants. In 
the course of a period of 45 days after inoculation, 
attempts were made to recover the causal organism 
from the roots and stem of each inoculated plant, 
using techniques that have proved successful in isolat- 
ing V. albo-atrum B11B from M. piperita. 

The results of these susceptibility and specificity 
tests were striking. V. albo-atrum was isolated from 
only one of the tested species, M. rotundifolia. This 
species is closely related to M. piperita, which may 
possibly be the reason for its susceptibility. In addi- 
tion to the above greenhouse and laboratory tests, 
field surveys were conducted during the late spring, 
summer, and fall seasons. Weed plants were carefully 
observed within and along the boundaries of fields of 
M. piperita. No definite symptoms of the disease were 
found. Nevertheless, specimens were collected on each 
survey, and attempts were made to isolate V. albo- 
atrum B11B from their roots and stems. None of these 
plants yielded the causal agent. 

Economie plants were selected as representative of 


‘the various types of erop plants cultivated in the 


muck soil regions of northern Indiana. Some of the 
species of crop plants utilized are of somewhat minor 
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importance but, as the trend toward diversification 
continues, may become more significant. The species 
of plants used in these experiments were : 


Solanum tuberosum var. Chippewa 
Lycopersicon esculentum var. John Baer 
L. esculentum var. Southland 

Solanum melongena var. Black Beauty 
Capsicum annuum var. Calwonder 
Brassica oleracea var. Golden Acres 
Cucumis sativus var. David Bland 
Allium cepa var. Yellow Globe 

Zea mays saccharata 

These plants were inoculated either by dipping the 
root system of the young seedlings in a heavy suspen- 
sion of spores, sclerotia, and mycelia of V. albo-atrum 
and transplanting, or by working pure cultures of this 
fungus into the soil around the base of the plants. 
Control plants were maintained, and all the plants 
were allowed to grow for a period of 45 days. At the 
end of this period, attempts were made to recover the 
causal agent from all the plants inoculated. 

V. albo-atrum B11B was recovered from two species 
of plants inoculated—namely, from the roots and 
aerial stems of 6 of 20 plants of Solanum melongena 
var. Black Beauty—and also from 4 of 20 plants of 
Capsicum annuum var. Calwonder, but only from the 
primary and lateral roots and never from the aerial 
stem. 

These results seem to indicate that the isolate of V. 
albo-atrum from M. piperita is not as specifie to that 
genus as has been believed. 

The ability of V. albo-atrum B11B to exist as a 
saprophyte was determined by inoculating sterilized 
plant debris with pure cultures of the fungus. At the 
end of an incubation period of 30 days the relative 
amount of mycelial development was used as the 
criterion of the suitability of each substrate as a 
growth medium. The results of this experiment are 
shown in Table 1. It is to be noted that growth was 
excellent on M. piperita and Chenopodium album, and 
good on all other species except Cannabis sativa. 


TABLE 1 


Plant debris Amt. growth 
Solanum tuberosum L. sae 
Lycopersicon esculentum Mill. bid 
Capsicum annuum L. rp? 
Brassica oleracea L. 
Mentha piperita L. 
Amaranthus retroflexis L. 
Chenopodium album L. phil 
Portulaca oleracea L. Bx 
Cannabis sativa L. 
Oenothera biennis L. 


*** Dxcellent, 
** Good. 
* Poor. 


The fact that the debris of M. piperita proved to 
be an excellent substrate is highly significant from the 
standpoint of control. After the oil has been distilled 
from the leaves and stems, the debris is used by many 
growers as organic fertilizer, and doubtless serves as 
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a medium for propagating the fungus in the soil. 

The final phase of this investigation dealt with the 
susceptibility of M. piperita to isolates of V. albo- 
atrum from other plants. Healthy plants of M. 
piperita were inoculated (via the soil, as in the pre- 
vious experiments) with pure cultures of V. albo- 
atrum from potato, tomato, eggplant, nightshade, 
okra, honeydew melon, radish, boysenberry, and 
Aralia japonica. The results of these tests were nega- 
tive except in two cases. V. albo-atrum No. 119 from 
tomato proved to be cross-infective with M. piperita, 
as did the isolate No. 53 from radish. In the latter case, 
however, the fungus was recovered only from the stem 
below the soil level and the smaller lateral roots of 
M. piperita. 

From the standpoint of establishing a feasible crop 
rotation program to control peppermint wilt, our re- 
sults seem to indicate that the natural flora and other 
eccnomie plants of the muck soil regions of northern 
Indiana are relatively insignificant as hosts of V. 
albo-atrum B11B. Furthermore, our results show that 
this isolate is an efficient saprophyte and, barring in- 
hibition by other microorganisms and environmental 
factors, it may persist on plant debris and in the soil 
for long periods of time. In addition, the results ‘ob- 
tained indicate that V. albo-atrum B11B is not as 
specific in host range as previously believed. These 
results also support evidence from other sources for 
the existence of strains of V. albo-atrum which vary 
in host specificity and pathogenicity. Research now in 
progress is being done in an attempt to determine the 
stability of the proposed strains of the fungus V. 
albo-atrum. 
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Formation of Thianthrene by a 
Free Radical Mechanism 


David A. Shirley and Philip A. Roussel 


Richardson Chemical Laboratory of Tulane University, 
New Orleans, Louisiana 


Cohen and Skirrow (1) observed the formation of 
thianthrene (I) from benzene and sulfur monochloride 


2 O +25) Ch 
Gad +4 +25 
I 


in the presence of an aluminum amalgam. These au- 
thors found that the reaction was very rapid and that 
the aluminum-mercury couple, used in small amount, 
was not affected by the reactants. These data seemed 
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to indicate that the thianthrene was formed in this re- 
action via a free radical chain mechanism initiated by 
the aluminum-mereury couple. Schonberg (2) has ob- 
served the formation of thianthrene as a product from 
the dissociation of diphenyl! disulfide into free radicals 
as shown in the accompanying equations. 


2 Hs ——> 4 GHs-S 


—> 2 + 


We have found that thianthrene is formed in low 
yield by the reaction of benzene and sulfur dichloride 
(SCl,) in the presence of benzoyl peroxide and a fer- 
rous ion activation system (3). The thianthrene was 
not formed from benzene, sulfur dichloride, and fer- 
rous salt under corresponding conditions of tempera- 
ture and concentration, indicating that the presence 
of the peroxide was necessary for thianthrene form.- 
tion. These data lead us to postulate that the thian- 
threne was formed as a result of the introduction into 
the system of free phenyl radicals from the benzoyl 
peroxide and the subsequent transformations repre- 
sented below. 


represented in the second equation in the above series, 
is analogous to a reaction postulated by Kharasch and 
Brown (4) as an intermediate in the peroxide cata- 
lyzed chlorination of hydrocarbons with sulfuryl 
chloride. 


R’ (from peroxide) + $0,Clp ——> RU + 


A mixture of 90 g (1.14 moles) of benzene, 60 g 
(0.57 mole) of sulfur dichloride, 2.4 g (0.02 mole) of 
ferrous carbonate, and 4.8 g (0.02 mole) of benzoyl 
peroxide was heated to reflux. There was a vigorous 
evolution of hydrogen chloride, which gradually sub- 
sided. After 6 hr of reflux, the mixture was distilled. 


After removal of volatile excess reactants, the residue 
was heated to 300° C under 30-mm pressure, and all 
distillate was colleeted. The small amount of distillate 
was washed with aqueous sodium hydroxide to remove 


HNO; 


(Qa) + fe. —— coo + (0) + Fe +++ 
? 
+ sth —> + °sa 


“scl + + HCI 


Ore O— 


H° + SCly 


Thianthrene would result from an attack of another 
-SCl radical on the diphenyl sulfide (II) at the ortho 
position, followed by ring closure. There is the pos- 


HCL + ete. 


benzoic acid. Thianthrene was difficult to isolate from 
the mixture directly, so it was oxidized under condi- 
tions found effective for converting thianthrene to 


+ —> QOsO + HCI 


sibility here also for the formation of higher molecular 
weight polymer types by the attack of -SCl at the 
para positions in diphenyl sulfide or at any position 
in a previously formed thianthrene molecule. We have 
some indications that considerable quantities of such 
polymers are formed. 

The decomposition of SCl, by the phenyl radical, as 
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+ 


thianthrene-5,10-dioxide (III), and the higher-melt- 
ing, less soluble oxidation product .was obtained and 
characterized as indicated in equation (III) above. 
The residue from the sodium hydroxide wash above 
was suspended in 100 ml of concentrated sulfuric acid, 
cooled to the range of —5 to 0° C, and 100 ml of fum- 
ing nitrie acid (sp gr, 1.5) added over a 1-hr period, 
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with stirring and cooling to maintain the temperature 
of the reaction mixture in the —5 to 0° C range. "The 
mixture was allowed to stand for 1 hr at the same tem- 
perature, and the resulting clear solution was poured 
over crushed ice. The precipitated solid was removed 
by filtration, washed with water, and recrystallized 
from ethanol to yield 0.7 g (1.1%) of thianthrene- 
5,10-dioxide melting at 284-86° C. The literature 
reports the mp of this compound at 283-84° C (5). 
The 284-86° C melting product above was identical 
in mp and mixed mp with a sample prepared by oxida- 
tion in 80% yield of an authentic specimen of thian- 
threne by the same procedure used above. The thian- 
threne-5,10-dioxide was further characterized by its 
reduction with zine dust and acetic acid to thianthrene 
according to the procedure of Krafft and Lyons (5). 
The thianthrene so produced was identical in mp and 
mixed mp with an authentic specimen. 

A large amount of dark solid remaining in the re- 
action vessel after the distillation described above was 
ground to a fine powder and extracted repeatedly with 
earbon disulfide in order to remove occluded sulfur. 
The remaining solid was insoluble in all common sol- 
vents and melted above 300° C. This material was 
organic and possessed the properties of a polymer. A 
Parr bomb sulfur analysis on this product showed 
35.95%. A polymer of the structure shown below 
would contain about 29.7% sulfur, as would other 
possible structures. The extra sulfur may be held in 


= type linkages or occluded mechanically. This 
product was formed in approximately 85% yield 
based on the assumption that it corresponded to the 
polymeric structure represented above. 
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Acidimetric Titration of Alkali Chloride 
and Hydrochloride Salts 


Takeru Higuchi and Jesusa Concha 


Research Laboratories, School of Pharmacy, 
University of Wisconsin, Madison 


Although chlorides, such as sodium and potassium 
chloride, are generally considered to be model ex- 
amples of neutral salts, this is only relatively true. 
We have recently been able to titrate these, as well as 
hydrochlorides of amines, as bases with perchloric 
acid, using acetic acid as the solvent. In glacial acetic 
acid, which is considerably less protophilic than water, 
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TABLE 1 


TITRATION OF PROCAINE AND PROCAINE HYDROCHLORIDE 
IN GLACIAL ACETIC ACID 


Sample Equiv/mole found 


Procaine 1.96 
1.96 
1.97 
Procaine hydrochloride 1.92 


hydrochloric acid is largely unionized, being one of the 
relatively weaker inorganic acids, and is readily vola- 
tile. The titration of these salts in acetic acid would 
then be analogous in a sense to titration, for example, 
of alkali carbonates in water. 

Although acidimetric titration of bases in acetic acid 
with perchloric acid is a relatively well-established 


method (1), there appears to be no reference in the ~ 


literature to the possibility of titrating chloride salts 
in this medium. We ourselves were led to this obser- 
vation during a more or less routine application of the 
glacial acetic acid-perchloric acid method to the analy- 
sis of procaine and procaine hydrochloride. As ex- 
pected, two equivalents of perchloric acid were re- 
quired to neutralize the base. We were surprised to 
find, however, that the hydrochloride salt also re- 
quired nearly two equivalents per mole. This seemed 
to indicate that hydrochloric acid was too weak an 
acid to affect the indicator, a-naphthobenzein, in the 
solvent employed. This conclusion pointed to the pos- 
sibility of direct acidimetric determination of any 
chloride salt. 

In order to test this possibility, the method has been 
applied to sodium, potassium, and ammonium chloride 
in addition to procaine hydrochloride. 

The following procedure was employed in obtaining 
the data reported : 

The weighed sample (0.1-0.5 g) was placed in a 


TABLE 2 


ACIDIMETRIC TITRATION OF SODIUM, PoTAssIUM, 
AND AMMONIUM CHLORIDE 


Equiv/mole 


Sample Sound 


Indicator 


Sodium chloride 0.997 
1.001 
0.994 
0.996 


Potassium chloride 1,016 
1.018 
1,024 
1,020 
1,020 


Ammonium chloride 1.000 
1.002 
0.995 
0.994 
1.005 


a-Naphtholbenzein 


Methy] violet 


a-Naphtholbenzein 
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250-ml Erlenmeyer flask with 50 ml of glacial acetic 
acid. The mixture was brought to a boil, and a few 
dreps of an indicator (0.1% in benzene) was added. 
The solution was then titrated with a standardized per- 
chlorie acid-acetie acid solution (0.04-0.2 M), the 
solution being reheated near the end point to sharpen 
the indicator change. Where relatively insoluble salts 
—e.g., sodium chloride—were used, it was necessary 
to bring them gradually into solution by repeated heat- 
ing and titrating. 

In Table 1 are listed results obtained by titrating 
both procaine and procaine hydrochloride. The pres- 
ence of the acidie group in the latter compound ap- 
peared to have no significant influence on the diacidic 
character of the original base. 

In Table 2 the data obtained by titration of sodium, 
potassium, and ammonium chloride are presented. The 
titration of sodium chloride proved to be difficult be- 
cause of its poor solubility in the solvent. In all cases, 
however, the salts behaved as monoacidic bases. 

The observation that the titration end point faded 
on heating and that the stoichiometric end point was 
achieved best by bringing the solutions under titration 
to a boil appeared to indicate that the part of the ap- 
parent basicity of the chloride ion was due to the 
volatility of the acid formed; that is, 


HCl (gas) 


Cl-+CH,CO,H,* = HCl+CH,CO,H. 


The equilibrium in the above reaction appears to 
favor the right-hand side, permitting partial titration 
of the ion without loss of hydrogen chloride from the 
system. Near the end point, however, the reverse reac- 
tion becomes appreciable unless the gas is driven off 
by boiling. 

This hypothesis was partly verified by applying the 
titration procedure to potassium bromide. In this ease 
the indicator change occurred with only a slight addi- 
tion of perchloric acid solution; however, it was pos- 
sible to approach the stoichiometric end point by 
repeated boiling of the solution, the indicator revert- 
ing to the nonacid color after each heating up to the 
end point. Results obtained in this fashion are pre- 
sented in Table 3. 

TABLE 3 


ACIDIMETRIC TITRATION OF POTASSIUM BROMIDE 
tN GLACIAL ACETIC ACID 


Equiv/mole 


Sample found 


Indicator 


Potassium bromide 0.969 a-Naphtholbenzein 


Since HBr is a much stronger acid than HCl, the 
former would be expected to be more highly ionized 
in acetic acid than the latter. This would explain the 
initial indicator change observed on addition of a small 
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amount of the perchlorie acid solution to potassium 
bromide. Because of the volatility of HBr, however, 
the indicator ean be driven back to the basic form, per- 
mitting the titration to be carried through to the 
stoichiometric end point. 

These observations have been further verified by re- 
sults obtained by N. F. Hall and co-workers (2), using 
potentiometric means to follow the relative acidity of 
the acetic acid solutions. 
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A Comparison of the Niacin and Pantothenic 
Acid Content of Certain Cereal Grains 
Grown under the Same Environ- 

mental Conditions 


). C. Carroll and Chung-hua Lec Peng 


Department of Chemistry, 
Kent State University, Kent, Obio 


For many years the emphasis in food production 
has been on higher yields, and the introduction of 
hybrid varieties of cereals has resulted in increased 
production per acre. Within recent years feeding ex- 
periments have shown that there is considerable vari- 
ation in some of the quality factors—such as vita- 
mins—among the different hybrids of any one cereal. 
Breeding programs have been undertaken to develop 
high-quality cereals. The work of Richey and Dawson 
(1), Burkholder (2), and Ditzler et al. (3) tends to 
show that the genetic factor may be the major influ- 
ence in determining the niacin content of corn, and 
Hunt et al. (4) showed that the niacin content of corn 
is less subject to modification by environmental con- 
ditions than is pantothenic acid. 

This report presents the data obtained with respect 
to the niacin and pantothenic acid content of several 
varieties of each of four different cereals grown under 
the same environmental conditions. 

The cereals analyzed were two double-cross hybrids 
of corn (Zea mays L.), M20 and K24; four varieties 
of wheat (Triticum aestivum L.), Seneea, Trumbull, 
Butler and Thorne; two varieties of oats (Avena 
sativa L.), Clinton and Wayne; two varieties of soy- 
beans (Glycine soja L.), Hawkeye and Lincoln. All 
are new, but well-established varieties and are used 
extensively in Ohio. They were all grown the same 
season on Wooster silt loam at the Ohio Agricultural 
Experiment Station on plots that were in a high state 
of fertility. Each sample of grain was ground in a 
Wiley mill through a 60-mesh sieve. 

The niacin and pantothenic acid content was deter- 
mined by the microbiological method as outlined in 
Methods of Vitamin Assay (5), based on the original 
method of Snell and Wright (6). The organism em- 
ployed was Lactobacillus arabinosus 17-5. The results 
of the analysis are summarized in Table 1. 
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TABLE 1 


COMPARISON OF NIACIN AND PANTOTHENIC ACID 
CONTENT IN CEREALS 


Cereal Niacin Pantothenic acid 
Species Variety (y/8) (¥/8) 
Corn M20 19.5 6.4 
K24 25.8 6.5 
Wheat Seneca 46.0 8.53 
Trumbull 50.4 10.6 
Butler 48.8 10.1 
Thorne 46.8 10.8 
Oats Clinton 12.3 15.27 
Wayne 15.8 16.7 
Soybeans Hawkeye 26.6 20.4 
Lincoln 


22.8 29.4 


The results show that there is a wide variation 
among the four cereals studied with respect to the 
niacin and pantothenic acid content, the differences 
being greater with niacin than with pantothenic acid. 
Among the varieties within the species the niacin con- 
tent showed a wide variation in the case of corn, oats, 
and soybeans, but very little in the case of wheat. 
Soybean was the only cereal that showed any marked 
variation of pantothenic acid. 
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On the Cleavage and Oxidation of 
Pteroylglutamic Acid by Enzyme Solution 


Katashi Makino and Kenjiro Yamamoto* 


Department of Biochemistry, 
Kumamcto Medical College, Kumamoto, Japan 


In spite of many reports which showed that pteroyl- 
glutamic acid (PGA) had been liberated from its con- 
jugated forms by conjugase from different sources, 
there is almost no information about the enzymic 
cleavage of PGA itself. In our experiments we proved 
that PGA is split by liver enzyme solution. 

Preparation of the enzyme solution: 100. g -fresh 
eattle or rabbit liver was ground with 100 ml water, al- 
lowed to stand at room temperature for 2 hr, and then 
centrifuged. The supernatant was dialyzed through col- 
lodion membrane in running water. All experiments 
were carried out at 37° C, and the pH of the solution 
was kept at 7.5 with phosphate buffer. For the test 
the methylene blue technique was used. 


‘We are greatly indebted to S. Kuwada, director of the 
Takeda Research Laborstory, for a gift of PGA. 
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Expt. 1. The following system was taken: 0.1 ml of 
the cattle liver enzyme solution, 0.1 ml of M/15 phos- 
phate buffer, 0.2 ml of M//5,000 solution of methylene 
blue, and 0.1 ml of 3//200 solution of substrates. 


Tube No. Substrates 
i PGA 49 min 
2 p-Aminobenzoylglutamie acid 
3 L-glutamic acid 26 ‘ 
4 Control 6 hr 


Expt. 2. The following system was taken: 0.1 ml of 
the rabbit liver enzyme solution and other components 
as in expt. 1. 


Tube No. Substrates Time of 
reduction 
1 PGA 19 min 
2 p-Aminobenzoylglutamie acid 
3 L-glutamie acid 17 min, 50 see 
4 Control 7 hr 


Expts. 1 and 2 show that PGA can reduce the 
methylene blue by the liver enzyme solution in the 
same manner as p-aminobenzoylglutamic acid and 
L-glutamie acid, and the oxidation of the former is 
little slower than the latter two. The similar result 
has been confirmed through several repeated experi- 
ments. It thus seems more reasonable to think that 
PGA is hydrolyzed to the pteroie acid and the glu- 
tamic acid, the latter of which reduces the methylene 
blue with the glutamic acid dehydrogenase, than to 
think that PGA itself is oxidized. The assumption 
seems likely from the fact that the p-aminobenzoyl- 
glutamic acid has reduced the methylene blue at al- 
most the same rate as that of PGA under similar con- 
ditions. But in our experiment there was no detectable 
p-aminobenzoylglutamie acid or p-aminobenzoie acid 
liberated because even the most sensitive diazo color 
test upon p-aminobenzoic acid gave negative results 
in the reaction mixture. 

It must be added that when the dialysis of the en- 
zyme solution is not sufficient and some donators re- 
main as purines, it often happens that the system 
added with PGA as substrate is more slowly reduced 
than the control. As PGA has strong inhibitory action 
upon the xanthine oxidase in milk (1), it seems likely 
in this ease, too, that PGA has inhibited the oxidation 


of the purines remaining on account of the unsatis- 


factory dialysis of the liver extract. 

Xanthine oxidase and xanthopterin oxidase exist in 
milk and liver, but it would seem that no enzyme exists 
to oxidize directly the pteridine nucleus of the intact 
PGA.or pteroic acid. This assumption was confirmed 
by reduction of methylene blue with the pteroic acid 


by means of the liver enzyme. The proof of glutamic § 


acid (formol titration and ninhydrin test) which may 
be liberated by the cleavage of PGA with the liver 
enzyme, is now under investigation. 
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Comments and Communications 


Editorial Policy 


Epitors of scientific journals have two reasonable 
ways of dealing with bad work. The best way is to re- 
ject it. The second way is to publish it and be ready 
also, to publish a reader’s criticism of it. Too often, 
at present, neither policy is followed; instead, the bad 
work is published without criticism, because critical 
letters are against the policy of the journal. 

Some scientists tolerate this situation for the sake of 
peace; they are not compelled, they say, to take- notice 
of bad work. At the same time, their own work will be 
delayed in publication, and will lie in strange com- 
pany in the journal’s pages when it finally appears. I 
do not agree that we should let bad work go uncriti- 
eized; fear of criticism is a valuable check on bad 
work. But if an editor will not allow correspondence, 
it is all the more his duty to keep his standards high. 

However, there are legends in our midst to the effect 
that some great man was neglected during his lifetime 
because his theories were so strange that the journals 
would not publish them. Perhaps a very small pro- 
portion of these legends may be true, at least in a 
modified form. But the belief in them is real, and that 
seems to be why some editors are too timid to reject 
bad work—they are afraid that thirty years later it 
may turn out to have been good after all. It is clear 
that if one abandons one’s judgment to that extent 
there is nowhere to stop. In short, I ean see no sensible 
alternative to the two policies which I first suggested. 

I would like te illustrate my case with an example. 
No doubt many readers may be able to supply their 
own, but the following may also provide chemists and 
botanists with a chuckle. 

The main theme of this article (Cooper, H. P., Soil 
Science, 69, 7 [1950]) could be expressed as follows: 
“The more difficult it is for the ion of a metal to be 
reduced to the metallic state, the more freely that ion 
will be absorbed by plants.” (This rule actually holds 
for the sequence K, Ca, Mg, Fe, but breaks down, for 
example, with Na.) A second theme could be ex- 
pressed, “A major action of light falling on a plant 
is to decompose molecules into their elements; for ex- 
ample, light of wavelength 4300-4400 angstroms has 
just the right amount of energy to decompose mag- 
nesium chloride into free magnesium and chlorine.” 

I have reworded both these themes to make them 
readable. The second theme appears thus in the article: 
“The radiant energy absorbed by chlorophyll is ap- 
proximately the same as the decomposition voltage of 
certain nutrient salts [the accompanying table lists 
FeCl,, CrCl,, ZnCl,, MnCl,, AICI,, and MgCl, ] ; there- 
fore, it seems logical to assume that absorption of radi- 
ant energy by plants may result in reducing certain 
nutrient compounds to the elemental state.” 

Both theories imply that the elements exist as such— 
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potassium, iron, magnesium, chlorine—inside the plant, 
at least temporarily. In reply to a statement that this 
precipitation of potassium is absurd, the author merely 
says (p. 29) that “many nutrients are solids in the ele- 
mental state and cannot be evolved like those that are 
gases” (referring here to oxygen in particular). This 
does not help us much; if the metallic potassium does 
not evolve like a gas, it ought to be demonstrated all 
the more easily as it lies glistening within the cell. 

The paper includes a table (p. 10) showing that 
iodide and sulfide are equally strong reducing agents, 
and that acetate is a stronger oxidizing agent than 
chlorate. 

The editor of the journal introduced this article 
with an explanatory note saying that, of many ref- 
erees, all but two were against publication. 

It seems only too clear that the reason for publish- 
ing this kind of article is the fear that later ages may 
consider it sensible. We come back then to the choice 
suggested at the start. Bad work should not be pub- 
lished, but if it is, then the same journal should open 
correspondence columns in which erities can give it the 
treatment it deserves. 

G. W. Leeper 
The School of Agriculture 
The University 
Melbourne, Australia 


Agenda for S.U.N. Commission 
(1.U.P.A.P.), July 1951 


AT THE next meeting (Copenhagen, July 1951) of 
the International Union of Pure and Applied Physies, 
the Commission on Symbols, Units and Nomenclature 
will diseuss and may adopt resolutions recommending 
the universal use of certain units and symbols of in- 
terest to many American physicists, including certain 
symbols and nomenclature for nuclei, and units for 
electricity and magnetism. Universal agreement on 
units and symbols is certainly desirable although ad- 
mittedly very difficult of attainment. It is a policy of 
the S.U.N. Commission to recommend a usage only 
when there is overwhelming support for it. The com- 
mission therefore invites discussion of questions on its 
agenda and in particular the questions presented here. 
Comments and discussion may be sent directly to Pro- 
fessor J. de Boer, Secretary of the S.U.N. Commis- 
sion,! University of Amsterdam, Holland, or to the 
writer of this notice for transmittal to the commission. 


NUCLEI 
1. Symbols for nuclei. It has been proposed that the 


1A. Perard, Director of the International Bureau of 
Weights and Measures. Sévres, France, is president of the 
8.U.N. Commission. Other members are: J. de Boer (Amster- 
dam), E. Griffiths (Teddington), H. Konig (Berne), BE. 
Perucca (Turin), and F. G. Brickwedde (Washington). 
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“diagonal” notation for nuclei be universally adopted. 
An example of this notation is: 


aLi® which is (atomic no.)Li(mss number) 


This is already in general use by American physicists. 
It is objected to by French scientists, especially chem- 
ists, who indicate the atomic composition of molecules 
by upper right-hand indices (e.g., H?O). This upper 
index notation for the composition of molecules, how- 
ever, is in contradiction to a previously made recom- 
mendation of the 8.U.N. Commission. Also, some 
American chemists prefer to reserve the upper right- 
hand index space for the sign (+ or —) of an ion. 

The indication of the atomic composition of mole- 
cules by lower right-hand indices would be retained. 
Two suggestions for writing the atom numbers are 
illustrated by 

(a) and (b) (Li*),. 


The second form (b) has the advantages that it does 
not require the back-spacing necessary for the typing 
of parallel super- and subscripts, and it can be printed 
with regular superscript and subscript monotype. The 
parallel notation of form (a) calls for special type. 

2. Nomenclature for nuclei. It is proposed that the 
word monobar be universally used to indicate a single 
atomie species having a definite atomic number and a 
definite mass number, as ,H® and ,F"®. It is proposed 
also that the word isotopes be used only to indicate 
monobars having the same atomic numbers but dif- 
ferent mass numbers. Jsobars would be recommended 
to indicate monobars having the same mass numbers 
but different atomic numbers. 


ELectricaL UNITS 


1. The Giorgi-MKS system and the fourth (elec- 
trical) unit. The general Assembly of the Interna- 
tional Union of Pure and Applied Physies in Amster- 
dam, July 1948, approved the following resolution 
proposed by the 8.U.N. Commission : 


The International Union of Pure and Applied Physics 
decides to ask the International Bureau of Weights and 
Measures to accept for international use, an international 
practical system of units. It is not proposed that the 
CGS-system should be abandoned by physicists. 

The International Union of Pure and Applied Physics 
recommends as an international practical system of units 
the system: metre, kilogram (mass), second and an elee- 


trical unit of the absolute practical system (to be chosen 
in near future). 


The unit of force in this system (i.e., the force, which 
acting on a mass of 1 kg produces an acceleration of 1 
m/s?) should be called the newton. 


The Union of Physies had two objectives in making 
this recommendation: (1) the elimination of other 
practical systems of units which use mass units as 
force units, and (2) to get a reaching of agreement 
on the fourth quantity of electrical or magnetic nature 
for a satisfactory description of electric and magnetic 
phenomena. 

The above resolution of the union made no choice 
for the fourth unit. There is merit in the suggestion 
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that electric charge or electric current be used as the 
basis of the fourth unit. Industrial physicists have ad- 
vocated fixing the numerical value of the permeability 
of vacuum at 10-7, making the practical MKS units 
decimal fractions or multiples of the electromagnetic 
CGS units. 

2. The rationalization of the electrical units. A re- 
port of the S.U.N. Commission approved by the Gen- 
eral Assembly of the Union of Physies, London, 1934, 
states that because “it appears improbable, that an 
overwhelming preponderance of opinion either favour- 
able or unfavourable to rationalization [avoidance of 
the factor 4 x in Maxwell’s equations] will be mani- 
fested in the near future,” further action should be 
deferred until agreement on this matter has been 
reached. Although the situation has not changed much, 
it is probable that rationalization of the electrical units 
will again be discussed at the Copenhagen meeting. 

It may be helpful to reach agreement first on a few 
general principles governing the choice. Two prin- 
ciples suggested are: 

a) Physical equations in textbooks and scientific 
journals should be mathematical relations between 
physical quantities and hence be independent of the 
system of units used for the numerical evaluation of 
the quantities. 

b) Unit-systems should always be coherent or ger- 
mane, i.e., should not require the introduction of 
numerical conversion factors different from unity in 
the unit equations defining the derived units in terms 
of the fundamental units of its own system. The elec- 
trostatie and electromagnetic CGS units and the 
Giorgi-MKS units are each coherent unit systems. 
The volt as a unit of kinetic energy of an electron 
is an incoherent unit since the equation defining it 
in terms of the regular units of energy involves the 
charge of the electron as a numerical factor. 

On the basis of these principles, rationalization 
should be considered as a change in the definition of 
some physical quantities, as: 

D’ = D/4x e’ =¢/4x p’ =p/4x 

H’ =H/4x p’ M’ (= B- H’) =4nM 
This makes the factor 4 x disappear from Maxwell’s 
equations and reappear in the force laws between 
electrical charges and currents and in problems in- 
volving spherical symmetry. 

As it is to be expected that the quantities defined 
according to the rationalized equations will be used 
at the same time as the classical definitions, it is very 
important that the rationally defined quantities should 
be given a new name (an adjective of prefix to the 
classical name) and a modified symbol (suggestions: 
upper index r, prime as in the paragraph above, or 
another symbol, such as might be had by combining a 
solidus with D, H, ¢, ete., in analogy to the Dirac h). 

It is of interest to note that at the meeting of Tech- 
nical Committee Number 24 (Electric and Magnetic 
Magnitudes and Units) of the International Electro- 
technical Commission, held in Paris July 1950, the 
following conclusions were reached : 
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1. It was recorded that ‘‘newton’’ was finally adopted 
as the name for the unit of force in the Giorgi system. 

2. The ampere was adopted as the fourth principal unit 
of the Giorgi system. 

3. The so-called total rationalization of the Giorgi sys- 
tem was adopted. 

4. An Experts Committee was set up to study the ra- 
tionalization process and prepare questions to be consid- 
ered at the next meeting. 


Although such recommendations of the I.E.C. can 
have no legal foree, they will doubtless be used by 
many engineers and writers of textbooks as a guide 
to preferred practice. It is very fortunate that Pro- 
fessor de Boer could participate in the meetings last 
July and is (as observer) a member of the Experts 
F. G. BrickweppE 
National Bureau of Standards 
Washington, D. C. 


High Specific Activity 


A RECENT report (Chaiet, Rosenblum, and Wood- 
bury, Science, 111, 601 [1950]) deseribed the micro- 
bial synthesis and isolation of crystalline vitamin B,, 
labeled with cobalt 60. The specific activity of this 
preparation was =~ 0.25 pe/mg. The specific activity 
of the vitamin is determined by the specific activity of 
the cobalt added to the nutrient medium, by the extent 
of utilization of cobalt naturally present in the 
medium, and by the cobalt content of vitamin B,,. 
The highest specific activity cobalt 60 obtainable from 
the U. 8. Atomie Energy Commission is an amount 
of 2,000 ne/mg (“Isotopes,” Catalog and Price List 
No. 3, [July 1949]). The cobalt content of vitamin 
B,. has been reported variously as 4.5% (Brink, N. 
G., et al., J. Amer. Chem. Soc., 71, 1854 [1949]) and 
4.0% (Fantes, K. H., et al., Proc. Royal. Soc. London, 
136-B, 592 [1949]). Assuming the 4.5% figure, and 
ignoring the possibility of an inactive cobalt (59) 
contribution from the broth, the maximum specific 
activity currently attainable is 90 »e/mg vitamin. 

In more recent experiments we have been able to 
approach this maximum. Starting with cobalt 60 
(purchased as the nitrate from Tracerlab, Ine., on 
allocation from the AEC) of specific activity 1.800 
ue/mg added to the nutrient medium, we obtained a 
product with a specific activity of ~ 67 ue/mg. The 
highest specific activity expected was 72-81 we/mg, 
depending on the value (4% or 4.5%) taken for the 
cobalt content of vitamin B,,. Despite the uncer- 
tainty in the cobalt content of vitamin B,,, it thus 
appears that the added cobalt is utilized by the micro- 
organism, and that only 7-17% of the cobalt that 


was incorporated in the radioactive vitamin originated 
in the raw broth. This finding that bivalent cobalt ions 
ean be utilized by microorganism is in accord with 
the observation (Hendlin and Ruger, Science, 111, 541 
[1950]) that addition of cobalt salt to synthetic 
media increases the yields of B,,, and with the report 
(Abelson and Darby, Science, 110, 566 [1949]) that 
a radioactive compound, presumably B,,, can be iso- 
lated from the feces of sheep fed inorganic cobalt 56. 


CHARLES ROSENBLUM 


D. T. Woopsury 
Merck & Co., Ine. 


Rahway, New Jersey 


Operation Lamprey 


THIS is to report an observation on lampreys that 
strikes me as being interesting rather than significant, 
but unparalleled in the field of general zoology. As 
is commonly known, the parasitic lampreys attack fish, 
rasp a hole in the flesh, and suck out the blood and 
tissue juices. If the lamprey attaches itself on the 
thick dorsal body wall the wound ordinarily heals 
after the lamprey releases its victim, and the fish 
usually survives. A distinctive sort of sear results. 
If, however, the attachment is made to the ventral 
body wall, the wound in most cases penetrates into 
the body cavity. This circumstance is almost always 
promptly fatal to the fish. In terms of surgery, the 
lamprey has performed a crude sort of laparotomy. 

Clarence H. Kennedy, of the Department of 
Zoology and Entomology here, has told me of an ob- 
servation he made several years ago on an 18-inch 
pike, Esox reticulatus Le Sueur or E. lucius L., which 
he had taken from Cayuga Lake, near Ithaca, New 
York. This pike had been attacked by a lamprey, 
presumably Petromyzon marinus (land-locked), about 
an inch directly craniad to the anus on the midventral 
line. The wound had been formed through the body 
wall, mesentery, and intestine and had then healed 
in such a manner as to form an opening into the gut 
without exposing the peritoneal cavity. The open 
character of the wound caused it to act as the outlet 
of the intestine and the original anus now appeared to 
be nonfunctional. Here, then is an example of a 
piece of difficult surgery being performed by a mem- 
ber of the most primitive class of vertebrates on an 
individual several “notches” advanced phylogeneti- 
cally. Obviously, this was a case of accidental and un- 
intentional colostomy that was startling to the pike if 
not to the lamprey. 

W. James Leace 
Department of Anatomy 
The Ohio State University 
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Book. Reviews 


Security, Loyalty, and Science. Walter Gellhorn. 
Ithaca, N. Y.: Cornell Univ. Press, 1950. 300 pp. 
$3.00. 


It would be naive to expect members of Congress 
to read this review, but, in the remote possibility that 
one of them may pick up this issue of Science and 
get to this page, I recommend the book for his con- 
sideration. As for the regular customers of this jour- 
nal, Professor Gelihorn’s contribution cannot be too 
strongly recommended to all those concerned not only 
with the state of science today but with the state of 
the Union. Some of the facts assembled in this book 
are so bizarre as to make every intelligent layman 
wonder that some scientists of force and .originality 
still remain in government service. That they have 
done so is no fault of military intelligence or the 
House Committee of Un-American Activities. To what 
extent these two agencies have reduced our scientific 
advantage is, of course, difficult to determine. 

It is said that, in order to avoid the unpleasantness 
resulting from the interruption of their research, a 
number of government scientists are seriously consid- 
ering joining the Communist Party. They reason if 
they join “the Party” and then resign they become 
“ex-Communists,” and practically everybody knows 
that to some public officials there is no one more loyal, 
more honorable, or more patriotic than an ex-Com- 
munist—except possibly an ex-Nazi. The idea may 
perhaps have something to recommend it but it won’t 
work, for they’d still be scientists, and practically 
everybody knows that to some public officials there 
is no one more cunning, more treacherous, or more 
suspect than a scientist—except possibly a social sci- 
entist. So low a fellow is he that many states have 
seen fit to pass special laws concerning him and to 
require special oaths from him. These also apply to 
all his nonscientifie academic associates, except col- 
lege presidents. The latter, so I hear, can mingle with 
anyone and be free of guilt by association. One prexy 
has been heard to object to this type of class distinc- 
tion (based on immunological criteria) on the grounds 
that it is very undemocratic and diseriminates: against 
college presidents. His name cannot be revealed for 
reasons of national security. 

Another deterrent, so it is claimed, that keeps strong 
research men away from government laboratories is 
the overclassification of the work. This prevents the 
investigator from publishing—or, to be more correct 
—submitting for publication, the results of his re- 
search. Actually this is a boon to the editors of our 
more critical scientific journals. Nevertheless, the mili- 
tary and the AKC should avoid classifying as “secret” 
such data as are found in the first editions of Kirkes’ 
Physiology (1848) and the Handbook of Chemistry 
and Physics (1914). Also, if they haven’t got around 
to it yet, “Mothersill’s” seasickness remedy should be 
removed from the “restricted” category. 
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Overelassification may also be hazardous to health. 
There is a rumor concerning a scientist who, while 
working in a military laboratory, wrote a report which 
was promptly classified as “seeret.” Now, he was only 
cleared to receive “confidential” material, and one day 
when he went to the laboratory's library to request a 
copy of his report, it was refused him as he was not 
cleared to receive “secret” material. This caused him 
no end of confusion and anxiety and he had to be 
placed in an asylum. Incidentally, he was a psycho- 
analyst. I am quite certain that all men of civilized 
feelings will agree that that is no way to treat an in- 
vestigator, even a psychoanalyst. 

And so those are some of the thoughts that come to 
mind while reading Professor Gellhorn’s excellent and 
very serious survey of the sad situation of science and 


scientists, not only in our government laboratories, . 


but also in many of our universities. That so impor- 
tant a book about so serious a situation should pro- 
voke in this reviewer whimsical and even incongruous 
thoughts is not intended as a detraction of its excel- 
lence. The undersigned, having had some contact and 
a little experience with the military, has come to the 
conclusion that this attitude is our best defense and 
probably our most effective offense. Remember what 
happened to that poor psychoanalyst! 

Davin B. TYLER 
Bel Air, Maryland 


Contributions to Mathematical Statistics. R. A. 
Fisher. New York: Wiley; London: Chapman & 
Hall, 1950. 655 pp. $7.50. 

This volume is the tweifth of the “Wiley Publica- 
tions in Statistics,” edited by W. A. Shewhart, of the 
Bell Telephone Laboratories. It provides the scientist 
with a compendium of Fisher’s 42 most important 
papers in their original familiar form, thanks to the 
industrial uses of photography. Each paper is pre- 
ceded by a note by the author; also included are a 
biography of Fisher written by P. C. Mahalanobis, 
F.R.S., Statistical Adviser to the Cabinet of India, 
and an excellent index contributed by John W. Tukey, 
of Princeton. Errors and misprints in the original 
papers are corrected, and there are occasional modifi- 
cations of notation for the sake of uniformity. Publi- 
cation of his collected works, during the author’s life- 
time, while he is still vigorously turnimg out statistical 
research of undiminished quality, canonizes him while 
he yet lives. May there be a seeond edition with many 
additions! 

A curious omission may be observed—an omission 
not chargeable to the author or publisher: the first 
paper (No. 1), “On the Probable Error of a Coeffi- 
cient of Correlation Deduced from a Small Sample,” 
Metron, 1921, is not there. The author’s note is there, 
but not the paper itself, permission for republication 
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having been withheld by the established policy of 
Metron. 

Because of the unusual character of the book—full- 
seale reproductions of the original articles—the page 
size is dictated by that of the Transactions of the 
Royal. Society. Indeed, in this journal (Series B, 
1922) appeared his famous paper, “On the Methodo- 
logical Foundations of Theoretical Statistics,” which 
was in the words of Fisher himself, “the first large- 
seale attack on the problem of estimation.” 

Space will not permit a rehearsal of the table of 
eontents, which would almost be a list of the most im- 
portant steps in the building of statistical meth- 
odology: design of experiment, theory of estimation, 
testing of hypotheses, method of maximum likelihood, 
fiducial probability. Statisticians all over the world 
will welcome the publication of this book, as it puts 
the most important contributions of Professor Fisher 
within reach, in their original familiar format. 

The aim of theoretical statistics is better data, de- 
tection and elimination of biases and systematic errors, 
and experiments planned so as to extract the maxi- 
mum amount of information per unit cost. Such 
achievement requires a demonstrable iridex of the pre- 
cision attained in the experiment, and of the risks of 
the probable inferences that may be drawn. More im- 
portant, it requires also the ability to plan the experi- 
ment ahead of time so as to attain the desired preci- 
sion, but no more, in order to conserve funds for other 
worthy experiments. Correct planning and interpreta- 
tion require use of the theory of probability, and it is 
largely from Fisher that scientists have learned this 
way of thinking, thanks to his two popular books, 
Statistical Methods for Research Workers (1925) and 
Design of Experiment (1935), known to practically 
all workers in agricultural science, pharmacology, 
toxicology, biology, and nutrition. With but little 
modification, the same methods are equally powerful 
and as necessary for realization of maximum economy 
and reliability in industrial experimentation, testing 
of materials, interlaboratory tests, testing of ma- 
chines, and in physical and chemical measurements. 

The use of probability in the hands of Fisher and 
many others has built a statistical method, and has 
rescued statistical work from the dry compilation and 
graduation of figures. Statistical data are now col- 
lected and interpreted as intelligence, a contribution 
to knowledge, and a basis for action. 

A few words on statistical education may be prop- 
erly placed in this review. Until recently, books on 
theoretical statistics were rare. To study the theory 
of statistics it was necessary to peruse many articles 
in journals, mostly difficult, and in divers notations, 
or to be so fortunate as to work with one of the few 
masters of the subject. Statistical education was thus 
accessible only in the higher levels of research. Dur- 
ing the past five years, however, this situation has 
started to change. A number of excellent teachable 
books have appeared, containing authoritative expo- 
sition of theory and application, not only in the Wiley 
series, but from other publishers as well. Statistical 
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education is reaching down into the graduate and 
undergraduate levels, to the research worker, and even 
to the administrator. There is no longer an excuse 
for runs of inefficient tests and experiments, or for 
runs of unwarranted inferences from experimental 
data. 

W. Epwarps Demine 
Burean of the Budget 


Les Ultravirus des Maladies Humaines, 2 vols. 2nd 
ed. C. Levaditi and P. Lepine. Paris, France: Li- 
brairie Maloine. 1948. 1,907 pp. 


Rapid and continuous progress in our knowledge of 
the submicroscopie forms of life was made during 
the decade between the appearance of Traite des 
Ultravirus and the present volumes. The most outstand- 
ing contributing factors were the developments and 
improvements of technique for virus research rather 
than the discovery of new clinical entities. The rela- 
tively compact air-driven supercentrifuge, refriger- 
ated if desired, supplanted to a marked degree the 
earlier huge, cumbersome oil-driven instruments; re- 
finements in the procedures of tissue culture and the 
availability of electron microscopes all played major 
roles. 

A wealth of material and an extensive literature 
forced the deletion of the Rickettsiae from the present 
edition. Although the rickettsial diseases of man have 
much in common with certain virus diseases, rickettsial 
infections are readily distinguishable from virus infee- 
tions, and the decision to limit these volumes to the 
human viruses was a wise one. 

The authors were aided by 26 collaborators, all 
specialists in the areas delegated to them. There are 
32 main subjects or sections. Between the initial sec- 
tion, entitled “General Considerations and Methods 
for Investigation,” the contents of which are handled 
in a superb manner, and the final section, captioned 
“Laboratory Diagnostic Methods,” one finds an ex- 
haustive coverage of the important virus diseases and 
adequate mention of the less common maladies of virus 
etiology. There are 368 figures and 3 colored plates. 
The editing has been done with great care to ensure 
retention of the writer’s personality in each instance. 
The bibliography for each section is encyclopedic. Full 
recognition is given to the literature in English, Ger- 
man, and other foreign languages. Scientists, particu- 
larly my English-speaking colleagues, might well 
profit by this familiarity with, and acknowledgment of, 
the contributions of others. 

Unfortunately the authors’ task is not complete. It 
will be necessary to publish the third edition of this 
monumental work promptly so as to keep abreast of 
progress in this field. In the meantime, the present 
edition should. be in every laboratory and research 
institution where the infectious diseases are under 
consideration. 

Matcotm H. Soute 
Hygienic Laboratory 
University of Michigan 
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Verstandliche Elemente der W ellenmechanik: Pho- 
tonen, Freie Elektronen, Einelektronige Atome, 
Teil I. Karl Jellinek. Basel, Switzerland: Wepf & 
Co., 1950. 304 pp. Sw. fr. 34. 


The aim of this book, written by a well-known Ger- 
man physical chemist, is to present wave mechanies 
in a form understandable to other chemists and also 
to experimental physicists. To do this the author devel- 
ops his own interpretation of wave mechanical formal- 
ism—an interpretation which stands in direct contra- 
diction with present accepted ideas. Jellinek claims, 
for example, that a simple understanding of wave me- 
chanics can be achieved by accepting atomic structure 
of light ether, and preaches that the coordinates and 
momenta of a moving particle always possess well- 
defined values, and that the uncertainty principle is 
only describing the imperfection of our measurements. 
It is quite possible that some experimentalists, for 
whom the book is intended, will find it easier to “un- 
derstand” Professor Jellinek’s wave mechanics than 
the somewhat involved gnosiological form developed 
by Bohr, Heisenberg, and others. But this will be, in 
fact, only a very gross misunderstanding! 

The technical part of the book, involving mathe- 
matical treatment of the harmonic oscillator, rotator, 
hydrogen atom, and potential barrier (discussion of 
the helium atom, alkali atoms, and diatomic molecules 
being reserved for the second volume) is very nicely 
written, and can be of really great help to students 
without previous experience in the methods of theo- 
retical physics. 

GrorGE GAMOW 
Department of Physics 
George Washington University 


The Properties of Metallic Materials at Low 
Temperatures, Vol. 1. Monograph on metallic 
materials published under the authority of The 
Royal Aeronautical Society. P. Litherland Teed. 
New York: Wiley, 1950. $3.50. 

This monograph by P. Litherland Teed is a survey 
and compilation of data pertaining to experiments on 
properties of metals at low temperature and includes 
rather extensive references to work that has been 
done in this field. The book seems directed toward the 
possible use of such materials in aircraft, but the 
same principles are applicable in other uses. 

Data are included on the effect of low temperatures 
on mechanical properties (such as tensile and yield 
strength, endurance limit, elongation, reduction of 
area, Young’s modulus, impact strength, ete.) of 
aluminum, magnesium, iron, copper, nickel, zine, tin, 
lead, and some of their common alloys, as well as 
on welds, cold-worked and heat-treated m-tals, and 
permanent changes in properties caused by short 


time exposure to low temperature. Also included are 
some data on electrical resistance at low temperatures 
of aluminum and copper. 7 

The author critically discusses the material pre- 
sented and attempts to draw conclusions, some of 
which are based on admittedly scanty data, regarding 
the effect of low temperatures on mechanical proper- 
ties of metals. 

The primary contribution of this book lies in the 
compilation of available data and references on low 
temperature behavior of metals and alloys. From a 
somewhat negative viewpoint, it reemphasizes the 
dearth of such knowledge available to the designer and 
the need for additional research. 

Ditton Evers 
School of Chemical and Metallurgical Engineering 
Purdue University 


An Atlas of Human Anatomy. Barry J. Anson. 
Philadelphia: Saunders, 1950. 518 pp. $11.50. 
This excellently illustrated atlas of regional 

anatomy was prepared by one of the few anatomists 

in the United States who has done extensive research, 
in association with clinicians and a group of compe- 
tent medical artists, on the structure and variations 
in the human body. The new and informative illustra- 
tions made from dissections or osteological specimens 
depict the observations and anatomical concepts of 

Dr. Anson and his colleagues. 

The inelusion of oblique views or longitudinal see- 
tions from certain areas; tabulations of pertinent in- 
formation such as the cranial fossae with their 
foramina and the structures traversing each foramen; 
illustrations for the development of the mesenteries 
and peritoneal folds; the action of certain muscles or 
muscle groups, such as the pronators and supinators; 
and examples of the variations observed in many 
structures, enhance the usefulness of this book for 
medical students and particularly for clinicians. 

Legends for certain illustrations may appear too 
lengthy and detailed. They are necessary, however, 
to clarify the views shown, emphasize the structures 
illustrated, and inform the reader of structures which 
have been removed or displaced from their normal re- 
lations. In consideration of the present tendency to 
use the Anglicized forms of anatomical terms, it may 
be confusing to the reader to find most of the terms 
in the strict Latinized (B.N.A.) form although some 
illustrations are labeled entirely with Anglicized 
terms. A few minor errors are present, but they are 
far outweighed by the excellent qualities of this atlas. 

Cartes Tosty 

Department of Anatomy 

The University of Rochester School of Medicine 
and Dentistry 
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Scientists in the News 


George Batchelor, of Cambridge University, will 
spend a month working with C. C. Lin at MIT during 
late March and April, and will give a series of lec- 
tures on the applications of similarity theory on 
turbulence. 


E. U. Condon, director of the National Bureau of 
Standards, has been elected president of the Philo- 
sophical Society of Washington. The Philosophical 
Society, founded in 1871, is the oldest Washington 
organization devoted to the promotion of science, and 
its first president was Joseph Henry, renowned 
physicist. Dr. Condon was recently awarded hon- 
orary D.Sc. degrees by the University of Delhi and the 
New Mexico School of Mines. The Royal Swedish 
Academy of Engineering Sciences has elected him a 
corresponding member in recognition of his contribu- 
tions to science and administration in science. 


Clarence E. de la Chapelle has been named director 
of the new division of affiliated and regional hospitals 
of the New York University-Bellevue Medical Cen- 
ter. He will coordinate the teaching program carried 
forward at 20 hospitals now affiliated with the center 
for training undergraduate medical students and 
physicians taking postgraduate studies. Dr. de la 
Chapelle was professor of medicine and associate dean 
of New York University Post-Graduate Medical 
School in 1948, after serving on the faculty of New 
York University College of Medicine for 25 years. 


Charles G. Ferrari, who was in charge of the Chem- 
ical Research Division of General Mills, and later as- 
sistant to the vice president in charge of research for 
Standard Brands, has joined the J. R. Short Milling 
Company as technical director. Dr. Ferrari will also 
supervise the Short control laboratories. 


George Gross Finney, who is associated with the 
Johns Hopkins, the Union Memorial, and Women’s 
Hospitals in Baltimore and is professor of surgery 
in the Johns Hopkins Medical. School, has been 
elected a charter trustee of Princeton University. 


Two of Chicago Natural History Museum’s veteran 
curators, William J. Gerhard, curator of insects, and 
Paul C. Standley, curator of the herbarium, have been 
retired from active duty. Both are desirous of con- 
tinuing scientific research, an | each has been appointed 
curator emeritus in his division. Dr. Gerhard is a 
veteran of nearly 50 years’ service on the museum staff 
—the longest service record of any staff member now 
living. He joined the staff in 1901. Dr. Standley, as 
curator emeritus, will reside in Honduras and there will 
continue for the museum his Central American plant 
studies, which have been his principal activity on ex- 
peditions for several years past. He joined the staff 
of the museum in 1928. The vacancy in the curatorship 
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News and Notes 


of the division of insects has been filled by appoint- 
ment of Rupert L. Wenzel, who first became associated 
with the museum as a volunteer assistant in the division 
of insects in 1934 while still a student. He was ap- 
pointed assistant curator of insects in 1940. Henry S. 
Dybas, assistant curator of insects, has been promoted 
to associate curator. Julian A. Steyermark has been ap- 


pointed curator of the herbarium to succeed Dr. 
Standley. 


Ralph K. Hurch, 65, a graduate of the University of 
Illinois in 1908 and staff member since 1911, will re- 
ceive the Ross Coffin Purdy award for “the most valu- 
able contribution to ceramic technical literature during 
1949” at the April meeting of The American Ceramic 
Society. This was a paper on “The Development of a 
Porcelain Vacuum Tube,” a development that makes 
ultra-high-voltage x-ray machines possible. 


E. Ross Jenney, formerly with the Division of Tu- 
bereulosis, USPHS, has gone to Java, where he is at 
present medical director of the Special Technical and 
Economie Mission to Indonesia (ECA). This unit, 
with headquarters at Djararta, is engaged in the re- 
habilitation of public health services, with particular 
emphasis on malaria and the improvement of rural 
public health. 


Frederick G. Keyes, chairman of the Department of 
Chemistry of MIT for 23 years, has been named vice 
president and director of Alfred Bicknell Associates. 
Dr. Keyes’ most notable scientific contributions have 
been in the fields of thermodynamic properties of mat- 
ter, kinetic theory of matter, and applications of 
thermodynamics to problems of chemical equilibria. 


Kenneth A. Koerber has been appointed chief in- 
dustrial physician for Sharp & Dohme, Philadelphia. 
Just prior to his association with Sharp & Dohme, Dr. 
Koerber held a civilian post with the U. S. Army 
Hospital at Fort Eustis, Va. His previous experience 
in industrial medicine includes service as medical di- 
rector of Cramp Shipbuilding Company and the Elee- 
tric Storage Battery Company. He has also been as- 
sociated with the National Lead Company and was 
chief of medical services at the Brookhaven National 
Laboratory. 


Everett S. Lee has been appointed editor of the Gen- 
eral Electric Review, monthly engineering magazine 
published by General Electric. Mr. Lee succeeds Ed- 
ward C. Sanders, who has retired. 


Wayne University College of Medicine has an- 
nounced the appointment of two assistant professors, 
William G. McCullough, in the field of microbiology, 
and Harper K. Hellems, in the field of medicine. Pro- 
fessor McCullough was formerly in the medical bac- 
teriology department at the University of Michigan. 
Dr. Hellems has served on the staffs of the West Rox- 
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bury Veterans Hospital and the Peter Bent Brigham 
Hospital in Massachusetts. i 


Charles F. McKhann has resigned as professor of pe- 
diatries of the School of Medicine, Western Reserve 
University, and director of pediatrics in the University 
Hospitals of Cleveland. 


Philip Manson-Bahr has accepted the post of director 
of the London Cinchona Bureau. He sueceeds the late 
Charles A. Bentley. 


Robert J. Meltzer has joined Bausch & Lomb Optical 
Company’s Scientific Bureau. Before taking his doc- 
torate in physics at Johns Hopkins, he served for two 
years as a research assistant for the armed services’ 
guided missiles program at the Naval Research Lab- 
oratories and at Massachusetts Institute of Tech- 
nology. 


Gordon W. Newell has joined Stanford Research In- 
stitute’s Department of Applied Biology as senior 
biochemist. Dr. Newell was formerly with the Wallace 
& Tiernan Company, of Newark, N. J. 


William Barclay Parsons, professor of clinical surgery 
at the College of Physicians and Surgeons, was elected 
president of the New York Academy of Medicine for 
a term of two years, succeeding Benjamin P. Watson, 
who was elected a trustee. Henry Alsop Riley was 
elected vice president, and Shepard Krech treasurer, of 
the Academy. 


J. J. Paul has resigned his position with the Wiscon- 
sin Alumni Research Foundation to accept a position 
as assistant professor of entomology at the University 
of Georgia. 


Sol Pincus, recently appointed consultant to the 
World Health Organization, has spent two months 
studying sanitation problems in Santiago, Chile, work- 
ing with the Chilean Ministry of Health. In 1949 he 
was chief of the Environmental Sanitation Section of 
WHO, with headquarters at Geneva. 


Donald K. Tressler, formerly consulting food tech- 
nologist and head of Donald K. Tressler and Asso- 
ciates, Westport, Conn., has been appointed scientific 
director, Quartermaster Food and Container Institute 
for the Armed Forces. 


Neely Turner, entomologist at the Connecticut Agri- 
cultural Experiment Station, is spending six months 
in England as an exchange scientist on the staff of the 
Rothamsted Experimental Station. He will devote his 
half year of research abroad to the study of insecti- 
cides, working in Rothamsted’s Department of Insecti- 
cides and Fungicides. A. H. McIntosh is returning to 
Rothamsted after a year on the staff of the Connecticut 
Station, under the exchange agreement between the two 
institutions. While in New Haven, Dr. MeIntosh de- 
voted himself to a study of the particle size of chemical 
compounds and the ways in which this factor affects 
their toxicity as insecticides. 
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Grants 


The American Petroleum Institute has launched an 
intensive study, to be conducted by the University 
of California, to probe the role of marine sediments 
in creating crude oil. The annual cost of the study will 
be approximately $123,000, and the work is expected 
to cover at least three years. Actual field work will 
be done by the Scripps Institution, under the diree- 
torship of F. P. Shepard; the Woods Hole Oceano- 
graphic Institution has agreed to assist Scripps in the 
investigation, and Gulf Coast institutions also are un- 
der consideration as possible participants. 


A grant of $4,500 has been given to the National 
Science Teachers Association to make a two-year 
study of science facilities in the secondary schools, 
The most recent Federal report on this subject, pub- 
lished in 1927, is out of print, as well as being out 
of date. John S. Richardson, professor of science edu- 
cation at Ohio State, will be director of the study and 
editor of the reports that will be published. Ralph 
W. Lefier, president of the NSTA and professor of 
physies at Purdue, is a member of the committee, 


Recent gifts to the University of Texas Medical 
Branch, Galveston, for the support of research include 
the following: $3,000 from Smith, Kline & French 
Laboratories, for research under the direction of 
Clarence S. Livingood, professor of dermatology and 
syphilology; $6,600 from the W. K. Kellogg Founda- 
tion for participation in a eurriculum-planning pro- 
gram for nurses at the University of Chicago; $1,300 
from the American Heart Association for research 
under the direction of C. E. Hall of the Department 
of Physiology; and $1,800 from the American Cancer 
Society for research undex the direction of Charles 
M. Pomerat, of the Tissue Culture Laboratory. 


Northwestern University’s School of Medicine will in- 
vestigate effects of atomic radiation on bone marrow 
through a grant of $22,275 from the USAF. The two- 
year program will be directed by Howard L. Alt, with 
the assistance of John A. D. Cooper. 


Applications for grants-in-aid of chemical research 
from the Cyrus M. Warren Fund of the American 
Academy of Arts and Sciences should be received by 
the chairman of the committee, Frederick G. Keyes, 
MIT, Cambridge 39, Mass., not later than April 20. 
No funds are awarded for salaries. 


The George Washington University has received a 
one-year grant of $17,671 for research in arterial in- 
jection of nitrogen mustard to control cancer from the 
Alexander and Margaret Stewart Fund. The studies will 
be made by Jeanne Bateman, formerly of New York 
College of Medicine. 


The Committee on International Exchange of Per- 
sons, 2101 Constitution Ave., Washington 25, D. C, 
will answer inquiries regarding professional qualif- 
eations of foreign scholars who wish to teach in 
American universities under the Fulbright program 
during the academic year 1951-52. 
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Fellowships 

The Institute for Numerical Analysis of the Na- 
tional Bureau of Standards is offering two types of 
appointments for study at the University of Cali- 
fornia at Los Angeles: summer studentships lasting 
ten weeks, and thesis fellowships to graduate students 
in pure and applied mathematics for one year. Appli- 
eation should be made before March 1 to J. H. Cur- 
tiss, 405 Hilgard Ave., Los Angeles 24. 

General Electric Science Fellowships for high school 
teachers will be offered this summer at Union College 
and at Case Institute of Technology. Those at Union 
(July 7—-August 10) will be awarded to 50 teachers in 
13 Northeastern states and the District of Columbia 
and are applicable in the fields of chemistry and phys- 
ies. Completed applications must be received by April 
1 by Committee on GE Fellowships, Union College, 
Schenectady 8, N. Y. The fellowships at Case, awarded 
in recognition of excellence in the teaching of high- 
school physics, are open to teachers in 12 Midwestern 
states, Applications for the six-week program, which 
will extend from June 25 to August 3, must be sent 
to Dr. Elmer Hutehisson, Case Institute of Tech- 
nology, Cleveland 6, Ohio, by April 14. 

Academies of science and similar groups of pro- 
fessional scientists in 23 states are assuring further 
education for promising high-school science students 
by holding state Science Talent Searches concurrently 
with the Tenth Annual Science Talent Search, con- 
ducted by Science Clubs of America and administered 
by Science Service. 

Boys and girls who will graduate in 1951 from pub- 
lie, private, or parochial secondary schools in Con- 
necticut, District of Columbia, Georgia, Illinois, In- 
diana, lowa, Kansas, Louisiana, Maine, Massachusetts, 
Minnesota, Montana, New Hampshire, Pennsylvania, 
Rhode Island, South Carolina, South Dakota, Tennes- 
see, Texas, Vermont, Virginia, West Virginia, or 
Wisconsin will have a double chance at scholarships 
and other financial assistance for a college educa- 
tion because, when they enter the national contest for 
Westinghouse Science Scholarships, they will auto- 
matically enter their own state Science Talent Search. 

Committees of scientists will receive all entries for 
students from their state, after the national compe- 
tition has been judged, and will then judge which 
boys and girls show greatest talent for science as in- 
dicated by a three-hour science aptitude examination, 
scholastic record, recommendations by the faculty, 
and a report of about 1,000 words on “My Scientific 
Project” as submitted by each entrant. Personal inter- 
views will be arranged in many of the states before 
final selections are made. 

State Science Talent Searches originated in 1946 
when academies of science in Tennessee and Virginia 
first worked out the plan with Science Clubs of 
America. Since then the plan has been widely adopted 
and has accounted for the education of hundreds of 
boys and girls. 

Where funds are not available outright from their 
own treasuries or from state industries, the academies 
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have worked out systems of recommendation that 
make scholarship assistance available from state col- 
leges, universities, and technical schools. In one state 
in 1950, the 28 seniors chosen for state honors were 
offered $33,000 worth of scholarships or other finan- 
cial assistance to make college possible for those who 
could not otherwise afford it. 

The Tenth Annual Science Talent Search has been 
completed, and the winners will come to Washington 
for final rewards and awards March 1-5. Any state 
academy of science wishing to arrange a State Science 
Talent Search for 1951 should write to Margaret E. 
Patterson, Science Clubs of America, 1719 N St., 
N.W., Washington 6, D. C. 


Applications for the Science Teachers Fellowships 
provided by a grant from the Westinghouse Educa- 
tional Foundation, for high-school science teachers 
must be made by April 1 to Professor Francis W. 
Sears, MIT, Cambridge 39. The six-week summer pro- 
gram is open to science teachers in all U. 8. high 
schools, and will be directed by Professor Sears. 


Colleges and Universities 


Uneseo’s new edition of Study Abroad lists more 
than 30,600 opportunities for foreign study, of which 
12,750 are in the U. S. Published by Columbia Uni- 
versity Press, Volume III of this annual guide sells 
for $1.25. The Institute of International Education, 
2 W. 45th St., New York 19, is distributing a pam- 
phlet listing summer sessions to be held abroad this 
year. This list gives data regarding the general nature 
of the courses, applications, credit, living arrange- 
ments, dates, and similar information. 


A three-week seminar for scholars from the United 
States, Canada, England, and Israel, on the place 
of Israel in world affairs, will be held at Katznelson 
Institute, north of Tel Aviv, July 15-August 5. The 
second New York University workshop for 100 Ameri- 
can university students will be held July 7—-August 18 
at the same institute. The workshop gives intensive 
courses in Israeli life to American graduate and un- 
dergraduate students, who pay for the instruction and 
are allowed credit for it in their home universities. 


The American College of Physicians has announced 
postgraduate courses to be given between now and 
mid-June at the University of Oregon Medical School 
(March 19-23); Wayne University College of Medi- 
eine (March 26-31); Pittsburgh School of Medicine 
(April 24-28); Pennsylvania Hospital (May 7-12) ; 
New York University-Bellevue Medical Center (May 
21-25); and Boston University School of Medicine 
(June 4-8). All registrations must be made through 
the executive offices of the college, 4200 Pine St., 
Philadelphia 4. 


The first two of a series of public seminars on 
“Blood Cells and Plasma Proteins: Their State in 
Nature” were held this month at Harvard under the 
sponsorship of the Laboratory of Physical Chemis- 
try Related to Medicine and Public Health. Mem- 
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bers of the university laboratory staff and visiting 
specialists will conduct seven more seminars on -Thurs- 
day afternoons during March and April. 


Among the special courses offered by Massachusetts 
Institute of Technology this summer are a seminar on 
Applications of Probability Methods to Problems in 
Analysis and a special course in probability, both con- 
ducted by Mark Kae, professor of mathematics and 
engineering physics at Cornell (June 11-July 20); 
Acoustics in Testing and Processing, under Richard 
H. Bolt and Theodor F. Hueter, of the Acousties Lab- 
oratory (June 18-22); training programs in instru- 
mental analysis, conducted by David N. Hume and 
Lockart B. Rogers, of the MIT Department of Chem- 
istry (July 9-13 and July 16-20) ; and techniques and 
applications of infrared spectroscopy, directed by 
Richard Lord, MIT Spectroscopy Laboratory, and Foil 
A. Miller, Spectroscopy Laboratory, Mellon Institute 
(July 9-16). Applications for all courses should be ad- 
dressed to Professor Walter H. Gale, Director of the 
Summer Session, Room 3-107, MIT, Cambridge 39, 
Mass. 


Miscellaneous 


The first issue of Serial Titles Newly Received, to 
be published by the Library of Congress, will carry 
a January date line. Initially, only titles received by 
the Library itself will be included, but eventually the 
list will be expanded. New titles received by the 
Library of Congress are alone expected to total 
more than 20,000 this year. The annual subscription 
price will depend upon the number of advance sub- 
scriptions received by March 1. 


At the fifth Annual Award Dinner of the Viking 
Fund, held in honor of the three outstanding anthro- 
pologists chosen each year by their respective societies 
as Viking Fund Medalists, it was announced that the 
Viking Fund would be renamed the Wenner-Gren 
Foundation for Anthropological Research, in honor 
of Axel L. Wenner-Gren, who created and endowed 
the Viking Fund in 1941. Clyde Kay Kluckhohn, of 
Harvard, was Medalist in General Anthropology, 
chosen by the American Anthropological Association ; 
Emil Walter Haury, University of Arizona, was 
Medalist in Archaeology for The Society for Ameri- 
ean Archaeology; and Wilton Marion Krogman, Uni- 
versity of Pennsylvania, Medalist in Physical Anthro- 
pology, selected by the American Association of 
Physical Anthropologists. 


More than 100 laboratory and field training courses 
are being offered for 1951 by the Public Health Serv- 
ice. The emphasis in all courses, most of which are 
given by the Communicable Disease Center, is on 
training personnel to maintain health services in de- 
fense and mobilization. Application forms for labora- 
tory refresher courses may be obtained from Labora- 
tory Services, Communicable Disease Center, Box 
185, Chamblee, Ga.; for field training courses from 
Training Services, Communicable Disease Center, 50 
Seventh St., N.W., Atlanta 5, Ga.; and for the ten 


special courses given at the Environmental Health 
Center, from the Chief, Training Section, 1014 Broad- 
way, Cincinnati 2, Ohio. 

The Universities Federation for Animal Welfare is 
asking for suggestions for the improvement of the 
UFAW Handbook on the Care and Management of 
Laboratory Animals, last issued in 1947. The address 


of the federation is 284 Regent’s Park, Finchley, 
London, N. 3. 


Youth Argosy, an educational nonprofit organiza- 
tion, is offering this year, as it has since May 1948, 
low-cost travel to those with the “serious purpose of 
broadening cultural and spiritual horizons and build- 
ing friendly relations with young people of all na- 
tions, creeds, and races.” Trips include visits to Africa, 
South America, Mexico, the Holy Land, walking tours 
in Aretic Lapland, flights around the world, or short 
tours in Europe. For further information, write to 
Youth Argosy, Northfield, Mass. 


Under the auspices of Unesco, volunteers in Serv- 
ice Civil International may help to rebuild towns from 
Greece to Lapland, Algeria to Japan. Volunteers pay 
their own expenses, and a small amount of board in 
the work camp, live in tents, and do their own cooking. 
For further information write to Reconstruction De- 
partment, Unesco, 19 Ave. Kleber, Paris, France. 


Exercise Mukluk, a winter clothing and survival 
equipment test, is being carried out this month by the 
RCAF in the Fort Nelson, B. C. area, and Cambridge 
Bay, in the Arctic Islands. Both RAF and RCAF 
equipment will be tested. The Canadian Army-RCAF 
joint tactical exercise this winter, Sun Dog Two, is 
being held in an area north of Fort Churchill. Sun 
Dog Two is a small exercise designed to provide 
training to meet the ordinary problems of airborne, 
air-transported winter operations in the Arctic. 


Under the Technical Assistance Programme of 
Unesco, candidates are being sought for various scien- 
tifie posts in Ceylon, Ecuador, Indonesia, Iraq, Leba- 
non, Liberia, Mexico, Pakistan, and Thailand. Appli- 
cations should be directed immediately to the Re- 
cruiting Officer, Bureau of Personnel, Unesco, 19 Ave. 
Kleber, Paris 16e, France. 


At the request of the Award Committee we wish to 
repeat the notice that appeared in Science on Janu- 
ary 26 (p. 109)—namely, that nominations for the 
Theobald Smith Award must be received before 
March 15. Nominations may be made by Fellows of 
the AAAS and should be sent to the secretary of the 
Subsection on Medicine, Dr. Gordon K. Moe, Depart- 
ment of Physiology, State University of New York 
Medical Center, Syracuse, They should be accom- 
panied by full information concerning the nominee’s 
personality, training, and research work. Any investi- 
gator who was less than thirty-five years of age on 
January 1, 1950, and is a citizen of the United States 
is eligible. The secretary requests that all data be sub- 
mitted in triplicate. 
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Now in one book— 
specific directions for over 500 useful organic compounds 


PREPARATION of ORGANIC INTERMEDIATES 


By Davin A. Sumter, Tulane University. Gives the laboratory worker specific information on preparing 
more than 500 useful organic compounds that are either not available commercially or are overly expen- 
sive to buy. Compounds included are of two types—(1) those with simple structures containing reactive 
functional groups that make them useful as intermediates; or (2) those whose preparation involves a gen- 
erally useful type of organic reaction. April 1951. Approx. 284 pages. Prob. $6.00. 


Cloud specialist writes 
reliable, fact-packed study 


First critical review 
of new chemical processes 


Comprehensive treatment 
of nematodes 


by an expert 


CLOUD PHYSICS 


By D. W. Perri, British Columbia Forest Service. Clouds are 
described and named and the large scale processes responsible for 
their various formations are explained. The author covers the 
nuclei of condensation and sublimation and shows how rain is 
formed naturally and how rain can sometimes be induced arti- 
ficially. February 1951. 119 pages. $4.50. 


The FISCHER-TROPSCH and RELATED SYNTHESES 
Including a Summary of Theoretical and Applied Contact Catalysis 


By Henry H. Storcn, Norma Gotumsic, and Ropert B. 
ANDERSON, all with U. S. Bureau of Mines. This book reviews the 
tremendous amount of scientific and engineering data on syn- 
thesizing aliphatic organic compounds by the catalytic hydro- 
genation of carbon monoxide. March 1951. Approx. 603 pages. 
183 illus. Prob. $8.50. 


SOIL and FRESHWATER NEMATODES 


By T. Goovey, Rothamsted Experimental Station, Harpenden, 
England. Covers the free-living forms found in nature in decaying 
plant tissues, in soils and humus, in freshwater habitats, and some- 
times in special association with insects. The author brings together 
all the relevant biological facts of each genus considered. Febru- 
ary 1951. Approx. 400 pages. Prob. $7.00. 


Send for copies on approval. 


JOHN WILEY & SONS, Inc. 440 Fourth Avenue New York 16, N. Y. 
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PHOTOVOLT 

Line-Operated Electronic 
MULTIPLIER-PHOTOMETER 
Mod. 520-M 


For the exact measurement 
of extremely low light values 
down to 1/10,000 microlumen. 


Write for Bulletin #360 to 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


NUCLEOPROTEINS 
and 
DERIVATIVES 


Adenosine Triphosphate Hypoxanthine 
Adenine Inostine 

Adenine Sulfate Iron Nucleate 
Adenylic Acid Maganese Nucleate 
Adenosine 6 Methyl Uracil 
Cozymase Nucleic Acid (Ribose 
Cytidine Nucleic Acid) 
Cytidine Sulfate Protamine Nucleate 
Cytidylic Acid Acid 


Cytosine ibose 

Desoxyribonucleic Acid Sodium Nucleate 

Fructose-6- Phosphate Sodium Desoxyribonucleate 
(Barium Ammonium Uridylate 

Glucose-1-Phosphate Thymine (5 Methyl 
(Potassium) Uracil) 

Giutathione Uracil 

Guanine Uridine 

Guanine Hydrochloride Uridylic Acid 

Guanosine tamil 

Guanylic Acid Xanthine 

Hexase Diphosphate Xanthosine 


Write for Revised Catalogue S#901 Listing 
a Complete Selection of Nearly 500 
Important Biochemicals 


NUTRITIONAL BIOCHEMICALS CORP. 
CLEVELAND 5, OHIO 
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Meetings & Conferences 


Feb. 27—Mar. 5. Paris Agricultural Show. Pare des Ex- 
positions, Porte de Versailles. 

Feb. 28. Inter-Society Color Council. Wardman Park 
Hotel, Washington, D. C. 

Mar. 1-3. Optical Society of America. Wardman Park 
Hotel, Washington, D. C. 

Mar. 1-3. American Academy of Forensic Sciences (An- 
nual). The Drake, Chicago. 

Mar. 5-7. Pittsburgh Conference on Analytical Chemistry 
and Applied Spectroscopy. William Penn Hotel, Pitts. 
burgh, Pa. 

Mar. 6-8. American Mosquito Control Association (An- 
nual). The Drake, Chicago. 

Mar. 7-10. National Association for Nursery Education. 
Hotel Commodore, New York. 

Mar. 8-9. Eastern Regional Meeting of the Institute of 
Navigation. Shoreham Hotel, Washington, D. C. 

Mar. 11-14. American Institute of Chemical Engineers. 
The Greenbrier, White Sulphur Springs, W. Va. 

Mar. 12-14, National Conference on Chronic Disease: Pre- 
ventive Aspects. Edgewater Beach Hotel, Chicago. 

Mar. 13-16. National Association of Corrosion Engineers. 
Hotel Statler, New York. 

Mar. 15. First Congress of World Meteorotogical Or- 
ganization. Paris. 

Mar. 15-17. American Society of Tool Engineers. Hotel 
New Yorker, New York. 

Mar. 16. Institute of the Aeronautical Sciences (Annual 
Flight Propulsion Meeting). Hotel Carter, Cleveland. 

Mar. 16. American Ceramic Society, Pittsburgh, Pa. 

Mar. 16-19. Conference on the Teaching of the Earth 
Sciences in the Secondary Schools. Museum for Geo- 
graphical Exploration, Harvard. 

Mar. 18-22. Association of American Geographers. Palmer 
House, Chicago. 

Mar. 19-20. Histochemical Society. Detroit, Mich. 

Mar. 19-23. Seventh Western Metal Exposition. Audi- 
torium and Exposition Hall, Oakland, Cal. 

Mar. 21-23. American Association of Anatomists. Detroit. 

Mar. 22-24. Michigan Academy of Science, Arts and 
Letters. Michigan State College, East Lansing. 

Mar. 23-24. Southern Society for Philosophy and Psy- 
chology. Hotel Roanoke, Roanoke, Va. 

Mar. 26-29. American College Personnel Association. 
Stevens Hotel, Chicago. 

Mar. 29-31. Congress of the Ophthalmological Society 
of the United Kingdom (Annual). London. 

Mar. 29-31. Minnesota Section, American Chemical 
Society, Symposium on ‘‘Chemistry and Functions of 
Proteins.’’ Natural History Museum, University of 
Minnesota. 

Mar. 30-31. Eastern Psychological Association. St. 
George Hotel, Brooklyn. 

Apr. 2-5. American Society of Mechanical Engineers 
(Spring). Atlanta. 

Apr. 4-6. Midwest Power Conference (Annual). Sherman 
Hotel, Chicago. 

Apr. 8-11. Electrochemical Society. 
Hotel, Washington, D. C. 

Apr. 9-13. American College of Physicians (Annual). 
St. Louis. 

Apr. 11-13. Faraday Society Symposium on Hydro- 
carbons. Oxford, Eng. 

Apr. 16-18. American Society of Lubrication Engineers 
(Annual). Bellevue-Stratford Hotel, Philadelphia. 


Wardman Park 
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“A ‘must’ for students of the sex hormones. . . one of 
the major up-to-date works in this field.”— Science 


BIOLOGICAL ACTIONS 
OF SEX HORMONES 


Seconc Edition, Revised 


by Harold Burrows 


“The second edition of BIOLOGICAL ACTIONS OF SEX HORMONES is 
well on its way to becoming a standard reference book for students and investi- 
gators of the physiology of the sex hormones. It contains a wealth of well- 
annotated experimental data and it should be of great value to all students 
beginning their investigations on the sex steroids.” —Science 


“An exceptionally fine reference text . . . the most comprehensive in this 
field.”"—The Teaching Scientist 


“The work presents a real achievement . . . an unequalled, compact, and com- 
plete storehouse of detailed information, particularly useful to the experimental 
biologist.”—The Yale Journal of Biology & Medicine 


“An exhaustive study thoroughly documented from the literature and from the 
author’s experience of the effects of the gonadotrophins, androgens, and estrogens 
on living tissue and on the structure, function, and behavior of the entire organ- 
ism.”—Journal of the American Medical Association 


“A well classified topical index and an enormous bibliography . . . make the 
work convenient to use and extremely valuable as an introduction into a compli- 


cated field of investigation.” —The Quarterly Review of Biology 


CONTENTS 
Part I. Gonadotrophins of the Pituitary and Placenta. Four chapters. 
Part II. Gonadal Hormones. One chapter. 
Part III. Androgens. Five chapters. 
Part IV. Oestrogens. Ten chapters. 
Part V. Progestins. Two chapters. 
Part VI. Sex Hormones of the Adrenal Cortex. One chapter. 
Appendix 
References 


Index Bibliography, charts, tables 615 pages, $8.50 


At your bookstore 


51 Madison Avenue 
New York 10, N. 


Cambridge University Press 


February 23, 1951 
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Automatic Tidal Volume Recorder 


= 
Relieves investigator of constant supervision. . . —. 
tory sates of per and dial velume of cc 
to 400 cc can be recorded. 
WRITE: 


Phipps & Bird Inc. 


P. O. Box 2-V—Richmond 5, Va. 


OF MICE AND STRAINS — 


_ A major problem in experimental chemo- 
therapy of tuberculosis has been to find a strain 
of mice not only of high susceptibility, but also 
as uniform in fesponse as possible. 

For the past few years the Squibb Institute 
for Medical Research has carried on studies di- 
rected toward this end. The results of these 
studies were published in a recent report.* 


Of seven strains tested, Carworth Farms’ 
strain of albino mice, the CF #1, was selected 
as being the most suitable for use in a standard- 
ized test for the anti-tuberculosis activity “ 
compounds. 

It has always been a fundamental aim of 
Carworth Farms to aid in the advancement of 
medical research. We take pride im-the small 
part our CF#1 strain of mice has played in 
assisting in the fight.against tuberculosis. 


* The American Review of Tuberculosis 
Vol. 60, No. 1, July 1949 


CARWORTH FARMS 


‘NEW CITY: ROCKLAND COUNTY NEW YORK 


new / 
CENTENARY SUPPLEMENT 


to the Summarized Proceedings, and a 
Directory of Members who joined the 
AAAS during its Centennial Year 1948. 
6x9 inches, clothbound, 392 pages 
AAAS members’ prepaid orders . $4.75 
combination offer . . . 
AAAS Proceedings and Direc- 
tory, 1940-1948, plus the new 
Centenary ‘Supplement — ‘both 
volumes in one order—$10.50 
AAAS members’ prepaid orders 
| —$8.50 


order now, from AAAS meucseed 


1515 Mass. Ave., N.W., Washington 5, D. C. 
Please send me: 
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SCIENTIFIC and 
TECHNICAL BOOKS 


Over 700 titles including reprints 
of German books, many published 
in Germany during the war. 


FOREIGN . 
PERIODICALS 


143 titles, mostly German, cover- 
ing the war years. 


Write for our Catalogs 


J. W. EDWARDS 


Ann Arbor Michigan 
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KLETT 
ELECTROPHORESIS 
CUSTOM MADE 


TOOL FOR THE ANALYSIS 


THE CONTROL OF PRODUCTION OF 


OF COMPLEX COLLOID SYSTEMS, AND FOR 


PURIFIED PROTEINS, ENZYMES, HORMONES 


KLETT MANUFACTURING CO. 
179 EAST 87TH STREET 
NEW YORK, N. Y. 


‘)rthophot 


THE COMPLETE UNIT FOR PHOTOMICROG- 
RAPHY & SCIENTIFIC PHOTOGRAPHY 


PHOTOMICROGRAPHY. As illustrated. 


Uses any standard microscope. Integral per- 


manently-aligned color- and intensity- 
controlled light source. Precision reflex cam- 
era has split-micron focusing. 


PHOTOMACROGRAPHY. Adjustable macro- 
stand replaces microscope. Some illum- 
inater and camera. features used. 


MICROSCOPY. Ortho-illuminator 


OTHER FACILITIES for bose ideal for phase, darkfield, or 
Cinemicrography, pho- routine work. Near parallel beam, free from 
to-reproduction, enlarg- 
ing, microprojection, 
photo-electric exposure 
measurement. Available 
complete or in any com- 
binations required. As 
shown for photomicrog- 
tophy (without micro- 
scope) $896.00 f. o. b. 
destination U. S. A. 


filament image, enters microscope 
condenser directly. 


Silge & Kuhne 


Son Froncisce 8, Calif. 


n Microscopic and Photom crographic Equipm 


February 23, 1951 


Garcean RECORDING 
PSYCHOGALVANOMETER 


ELECTRO-MEDICAL LABORATORY. 
WOODSTOCK, VER 


New Address— 
Pioneer manufacturers of the electr ih 
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PERSONNEL PLACEMENT 


Rate: Se per word, minimum charge $3.00. If desired, a 
“Box Number” will be supplied—which counts as 10 
additional words. All ads are set in uniform style. 


Advance Payment: All ads must be accompanied by correct 


remittance, made payable to SCIENCE. Insertion 
cannot be made until payment is received. 


The MARKET PLACE 


POSITIONS WANTED 


Academic Position as Professor of Chemistry desired by Organic- 
Biochemist, Ph.D. Experienced teacher. Exceptional background of 


saree to ‘college desiring a strong premedical program. Box 427, 
SCIENCE. 


Bacteriologist, M.S., minors in Public Health and Biochemistry 
Available immediately. Box 426, 7 


desires teaching position. 


M.S. Desires teaching position. Av 
hree sone teaching experience in college. Bio logy: Genetics, 
all rate Zoology, Histology, Botany. Box 429, SCIENCE. X 


Food Technologist, Ph.D.; five years’ teaching experience (Food 
Technology); tour years, director research, food manufacturing 
company; for further information, please write Science Division, 
Medical Bureau (Burneice Larson, Director), Palmolive Building, 
Chicago. 


Medical entomologist—Pathologist—M.S., D.V.M. Fourteen years 
laboratory, field research. Experience in "planning, administration, 
public health. Publications. Box 430, SCIENCE. 


YOU reach over 32,000 scientists in 
these columns—at a very low cost 


POSITIONS OPEN 


Biochemist—450 bed hospital. Ph.D. preferred with thorough 

knowledge of spectro’ yhotometry and flame photometry. 

$5,000 or more depending on qualifications. Box 428, cone 
/ 


Assistant, M.D. for large midwestern uni- 
versity hospital. will train. Salary open. Please state draft 
status. Box 423, SCIENC E. 2/23, 3/2 


CHARGES and REQUIREMENTS 
for “MARKET PLACE” Ads 


1, Rate: 20¢ per word for, classified ads, minimum char; 
$5.00 for each insertion. Such ads are set in uniform sty 
without display ; the first word, only, in bold face type, 
For display ads, using type larger or of a different She 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion #7. 50 per inch 

7 times in 1 year 16. inch 

13 times in 1 year 

26 times in 1 year 

2 times in 1 year 


2. Payment: For all classified ads, payment in advance is 
required, before insertion can be made. Such advance 
remittances should be made payable to SCIENCE, and 
forwarded with advertising “copy” instructions. 

For display advertisers, — invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established. 

3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. c. -, together with advance remittance, positively 
not later than 14 days preceding date of publication (friday 
of every week). 

For proof service on display ads complete 

tions must reach the publication of offices of ‘sciENcE, 
Massachusetts Avenue, Was a 5, D. 
later than 4 weeks preceding Lye. of publication. 


E, 1315 


BOOKS 


Your sets and files of scientific jourrials 
are needed by our library and peeetions customers. Please send 


us lists and description of fie CanN ou are willing to sell 
prices. NNER” C., Boston 19, Mass. 
ept. 


Send us your Lists of 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 


Physicists, electronics engineers, mathematicians, mechanical en- 
neers: Cornell Aeronautical Laboratory, an affiliate of Cornell 
Jniversity, has permanent positions open in fields of pure and ap- 

plied physics for men with advanced degrees or experience in 

physics, electronics, applied mathematics, and mechanical instru- 
mentation. The position of our laboratory is between those of uni- 
versities and commercial research institutes, and combines, we be- 
lieve, many of the traditional advantages of both. The work is 
important, of course, in the present national emergency. Inquiries 
confidential; address Employment Manager, i P, Cornell 
Aeronautical Laboratory, P.O. Box 235, Buffalo 21, New York. 
2/23, 3/2 


Positions Open: 
(a) Biochemist, Ph.D. with interest in study of nucleic acids, 
= mes; research division, department of oncology, university 
ical school; opportunity for individual investigation; long term 
pro ram ; Middle West. (b) Biochemist and Bacteriologist, 
h.D.’s; large hospital; winter resort town, South. (c) Investi- 
ator, M.D. or Ph.D., qualified to conduct research in cancer re- 
ating to steroids ; university center; East. (d) Biochemist, Ph.D. ; 
experience in bacteriology; research department, pharmaceutical 
company; around $6,000; East. (e) Abstractor; knowledge of 
library science desirable; pharmaceutical company; East. (f) 
Physician to join research staff, large industrial company ; ane 
ee | in toxicology; NYC. (g) aera Director; M.A. or 
.; to direct laboratory rendering technical service to teaching 
departments, basic sciences, dental school; West. (h) Immuno- 
mist interested research, rheumatic fever, general field of 
allergy and, also, Physiologist and young Bacteriologist interested 
in pediatric research; large teaching hospital; university medical 
center, Midwest. S2- 4 Science Division, Medical Bureau (Burneice 
Larson, Director) Palmolive Building, Chicago. x 


P libraries; sets and runs; and single titles are wanted. 
Also please send us your want lists. 


STECHERT-HAFNER, INC., 31 East 10th Street, New York 3 


BACK NUMBER PERIODICALS — Bought and Sola 


@ Tell us what you want!—What have you to offer? 
Abrahams Magazine Service DEPT. P, 56 E. 13th ST. 


| Established 1889 NEW YORK 3, N. Y. 


WANTED TO PURCHASE: 
Sets and runs and domestic 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections 
WALTER JOHNSON 
- 125 East 23rd Street, New York 10, N. Y. 


it pays to advertise in SCIENCE . 


. the results from our advertising in your ate ‘ 

have been too much for our staff to handle and we must halt 

so we may catch our 

“As soon as we catch up with our work, you can rest assured 

that we will be back in your extremely quadustes periodical.” 
See “th on request 

arges 
try it—and you'll agree © Requirements above 
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The MARKET PLACE 


The MARKET PLACE 


SUPPLIES AND EQUIPMENT 


SUPPLIES AND EQUIPMENT 


For the Gest 


MICROSCOPES 

MICROTOMES 

REFRACTOMETERS 
Equipment for Photomicrography 
Specialists in Leitz and Zeiss Equipment 
Write to 


ERIC SOBOTKA CO. 


102 West 42nd Street 
New York 18, N. Y. 


DOGS RATS RABBITS 
LABORATORY ANIMALS } CATS PIGEONS HAMSTERS 
Clean healthy well-fed animals MISE POULTRY GUINEA PIGS 
Guaranteed suitable for your needs. \: ‘OHN C. LANDIS + Hagerstown, Md. 


priced——Dependable service 


INDEX of REFRACTION LIQUIDS 


Valuable Aid for Identification of Minerals and other 
Solids by the Immersion Method of Microscopy 


@ Range 1.400-1.700, intervals of 0.002, or as selected 
Index Certified to + 0.0002 


@ Range 1.71-1.83, intervals of 0.01 
Write for Price List Nd-S 
118 Liberty Street, New York 6, N. Y. 


. CARGILLE 


L-Methionine 

@ AMINO ACIDS e LS 

@ PRE-MIXED MICROBIOLOGICAL ASSAY MEDIA 
H. M. CHEMICAL COMPANY, LTD. 

144 North Hayworth Avenue Los Angeles 48, California 


“Your animal is half the experiment” 


SWISS ALBINO MICE— 
ALBINO - W RATS 


P. O. BOX 331 
albino farms BANK, N. J. 


All Amino Acids (natural, synthetic, unnatural), 


Rare Sugars, Biochemical Products, Reagents, New Pharma- 
ceuticals in stock. Write or phone PLaza 7-8171 for complete 
price list. 


BIOS LABORATORIES, INC. 


17 West 60th Street, 
New York 23, N. Y. 


How to Increase Your Sales and 
PROFIT—at a very low cost... 


Your sales message in an ad this size costs only $26. 

one-time rate—less for multi: insertions. And the 

well, here’s what one of many satisfied ———— in 
SCIENCE has to say . 


“SCIENCE is consistently our most proteets le 
medium. Business secured solely thru SCIENCE ads 
has been the backbone of our success in this field.” 


Prove to yourself the effectiveness of SCIENCE in increasi 
your Market, Sales, and PROFITS—send your “Copy” N 
—or write for further information and Rate card No. 27B. 


SCIENCE 


weekly reaches over 32,000 top scientists 
1515 Mass. Ave., N.W., Wash. 5, D. C. 


BOHEMIAN 


CRYSTAL BRAND 
RECTANGULAR 


= MUSEUM JARS 


WITH COVERS 


@ Only Propper Museum Jars meet U.S. government 
specifications. 


@ Only Pro anes Museum Jars are acceptable for U.S. 
Army and Navy procurement. 


@ Only Propper Museum Jars are available in 29 
different sizes. 


Highest quality clear crystal glass 
Maximum optical clarity Maximum strength 
a Write for prices and complete list of sizes. 1 


PRO PPE COMPANY, INC. 


du- 34 44th DRIVE, LONG ISLAND CITY 1, N. Y. 


White SWISS Mice 20c 


Rabbits, Cavies, White Rats, Ducks, Pigeons, Hamsters 
Write « J. BE. STOCKER + Ramsey, N. J. 


REET,NEW YORK?, 


SCIENTIFIC INSTRUMENTS FIELD 

Every vecess 


OR 


STAINS 


461 Bloor St., W. 
STARKMAN Biological Laboratory © Toronto. Canada 


SPRAGUE-DAWLEY, INC. 


Pioneers in development of the 
standard laboratory rat 


Box 2071 + Madison 5, Wisconsin + Phone 36134 


FREE CATALOG No. 677.. 


Lists more than 300 items for Research — 
Biological, Microbiological, Bacteriological, 
Biochemical, Nutritional. Write 

GB 72 LABORATORY PARK 
CHAGRIN FALLS, OHIO 


February 


23, 1951 
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ouble column, 
clothbound, 


320 pages 


Symposia presented 
to commemorate the 
first hundred years 
of AAAS include 
42 papers by lead- 
ing scientists in thir- 
teen major fields: 


* Sciences of Society 

* Educational Potentials 

* Human Individuality 

* Food and Nutrition 

* World Health Problems 

* Sources of Energy 

* The Upper Atmosphere 

es and Cytoplasm 

* High Polymers 

* Interactions of Matter and Radiation 
* Waves and Rhythms 


A.A.A.S. Publications 
1515 Massachusetts Ave., N.W. 
Washington 5, D. C. 


Enclosed find my check or money order 


in the amount of $...... 
copy of Centennial. 
18 


Special 
Offer... 


Good until May 1, 1951 


We are clearing our shelves of 
surplus stock of back issues and 
make the following offer at these 
special prices— 


Back issues of Science, shipments of: 


lto 20copies .... $.25 each 
21 to 5Ocopies .... $.20 each 
51 to 100 copies..... $.15 each 


101 to 500 copies .... $.12 each 
Over 500 copies .... $.10 each 


Back issues of The Scientific Monthly, 
shipments of: 


lto 6copies..... $.75 each 
7Tto 20copies..... $.60 each 
21 to 5Ocopies ..... $.50 each 
51 to 100 copies ..... $.40 each 
Over 100 copies ..... $.35 each 


Orders at the above prices will be 
honored until May 1, 1951 for all 
available issues of our journals through 
December 1950, by— 


Stechert-Hafner, Inc. 
31 East 10th Street, 
New York 3, N. Y., 


and by the 
American Association for the 


Advancement of Science 
1515 Massachusetts Ave., N. W., 


Washington 5, D. C. 
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ADPARATUS 


THE ONLY 


PORTABLE APPARATUS 


A Complete Electrophoresis 
and Schlieren Laboratory: 


Built-in regulated and stabilized power supply 
. no “B” batteries. 


Integral refrigeration system . . . no ice cubes. 


Internal rapid dialysis facilities. .no addi- 
tional refrigerator. 


Base for sturdy support . . . no special table or Apparatus Constants 

one. Physical Dimensions—Base unit, 24 x 18 x 13 
All optics in air-conditioned space . . . no drying inches; over-all height, 4634 inches. 

agents. Optical Path Length—90 inches. 

Cells available for adsorption, diffusion, and Screen Size—3%4 x 4% inches (standard cut film). 


macro-preparative work. Magnification—2. 


Price of the Aminco Portable Electrophoresis Apparatus, 
ready to plug in, and complete with cell, holder, and Current Range—1-30 milliamperes. 
accessories required for immediate operation . . . $3000, 


F.O.B. Silver Spring, Md. 


A.C. Ripple—less than 0.03% of total current. 


An unretouched dia- 
gram, actual size, of 
pathological human 
serum. 


WRITE FOR BULLETIN 2281-K 


60, silver Swing, Md. 
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Every Science Class 
should have 


{ 


This chart is invaluable 
for teaching microscopy or 
optics to science classes. It 


includes a simplified, easy-to- 


follow light path and both merican Optical Com 


New 


optical and mechanical no- 


menclatures. 


ron JOUR FREE WALL CHART 


FILL IN AND MAIL THIS COUPON TODAY 


American Optical Company 


Instrument Division 
Buffalo 15, N. Y. Date 


GENTLEMEN: Yes, I would like a free wall chart for my classes. 


Please mail it to: 


SCHOOL ADDRESS 


CITY, STATE 


ATT. OF 
SIGNED 


TEACHER, PRINCIPAL, OR OTHER OFFICIAL 


Makers of Microscopes for over 100 Years 
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